AN/FPS-24  SEARCH  RADAR 
see  page  42 


New  MADT*  2N1500  Provides 


Increased  Power  Dissipation 


Here  is  another  I-’liilco  "hreak-ilir()ui;h”  in  the  c!esii;n  and  manu¬ 
facture  ot  liiuh  trequency.  ultra  hiL;h-speeJ  switchinj^  transistors! 
This  new  Micro  Alloy  l^iltused-hase  IVansistor  (MADT*)  uses 
cadmium  electrodes  in  place  ot  indium.  The  hitcher  tiiermal  con¬ 
ductivity  ot  cailmiLim  insures  cooler-runninL;  junctions  tor  any 
i;iven  power  tlissipation  and  provides  an  extra  marL;in  of  safety 
as  added  assurance  ot  reliable  pertormance. 


The  new  2N1500  offers  the  designer  these  important  advantages: 

•  100°  ('  maximum  junction  •  high  Heta  and  excellent  Beta 

temperature  linearity  with  temperature 

,  n  .  and  current 

•  lt)w  collector  capacitance 

•  low  saturation  voltage 


_l  _2  -3  -4  -5  -6  -7  -8  -9  -10  j 


(OllECTOI  VOlTAGt  Vn  IN  VOUS  I 

TYPICAL  GAIN-BANOWIDTH  PRODUCT,  fr  VS.  COLLECTOR  VOLTAGE  ! 


low  hole  storage  time 
(  l  ypical:  7  m^tsec) 


I  litiriuniK  IN 

DERATING  CURVE 

[ 

*MAIVI  .  .  .  I  KAnr.M  AKK  PHII  tO  C  ( )R l>OR  A  I  K )X 
for  ,\luro  Al!')\  nittUM.il  Imm.  I  i .uisisti u  . 


In  electrical  characteristics,  the  JXHOO  is  similar  to  2N501, 
which  has  been  tlu^roughly  fiehl-proven  in  many  military  and 
industrial  computer  applications.  It  is  manufactured  on  Fhilco’s 
exclusi\e  fully-automated  production  lines  to  the  highest  stand¬ 
ards  of  unif;)rmity.  b'or  complete  specifications  and  applications 
data,  write  Dept.  S  260 

Max.  ITiling.s  ''Fvpical  Parameters 

Tsic.  VcH  u  t,  Hfe  Vc-k'Sat: 

°  (!  volts  m^see  niyu.sec  m/i.see  volj.s  j 

100  j  —  1')  Tl'  7  '  1  1  35  ! 


v.k'Sat] 

volj.s  { 


AVAII.AliLP.  IS  PRODVenOS  QUASTiriliS .  .  .  jia/  tit  qiAii,:iiies 
1-99  from  your  Philco  bnluytriul  SiUiiionJuilor  Dniribulor. 


PH  I LCO. 

LANSDALE  DIVISION  /  LANSDALE,  PENNSYLVANIA 


FOR  “SCIENTIFIC  KNOWLEDGE  AND  ABLE 

LEADERSHIP  On  Octol  )cr  5,  1959,  the  Arniy  s  I)is- 

tingiiis^lied  (jvilian  Service  Award  was  presented  to 
Dr.  James  W.  McKae,  \  ice  President  of  the  American 
Jelephone  and  Telegraph  Comj)any. 

J  he  award  was  given  for  his  aid  in  directing  the 
creation  of  a  family  of  small,  tactical  nuclear  weaj)ons 
while  he  was  |)resident  of  Sandia  Corporation  — a  non¬ 
profit  Western  Fdectric  subsidiary  under  contract  to 
the  Atomic  Knergy  Commission. 


Dr.  .McHae  is  presently  A.T&T's  co-ordinator  of 
defense  activities. 


The  citation  was  read  hy  Lt.  Cen.  Arthur  (i.  Tru¬ 
deau.  Chief  of  Army  Research  and  Development,  and 
sai<l  in  j)art:  "His  scientific  knowledge  and  able  leader¬ 
ship  have  contributed  materially  to  the  development  for 
the  Army  of  small,  tactical  nuclear  weaj)ons,  thereby 
significantly  increasing  the  Army’s  capability  to  carry 
out  its  combat  mission.” 

Rell  System  peoj)le  everywhere  are  proud  of  Dr. 
McRae’s  recognition.  And  they  are  proud,  also,  that 
the  skills  and  experience  they  apply  in  telephone  work 
are  also  useful  in  the  nation’s  defense. 


BELL  TELEPHONE  SYSTEM 
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ARNOLD: 

WIDEST  SELECTION  OF 

MO-PERMALLOY  POWDER  CORES 
FOR  YOUR  REQUIREMENTS 


For  greater  design  flexibility,  Arnold 
leads  the  way  ‘n  offering  you  a  full 
range  of  Molybdenum  Permalloy 
powder  cores  ...  25  different  sizes, 
from  the  smallest  to  the  largest  on  the 
market,  from  0.260"  to  5.218"  OD. 

In  addition  to  pioneering  the  de¬ 
velopment  of  the  cheerio-size  cores, 
Arnold  is  the  exclusive  producer  of 
the  largest  125  Mu  core  commercially 
available.  A  huge  2000-ton  press  is 
required  for  its  manufacture,  and  in¬ 
sures  its  uniform  physical  and  mag¬ 
netic  properties.  This  big  core  is  also 
available  in  three  other  standard  per¬ 
meabilities:  60,  26  and  14  Mu. 

A  new  high-permeability  core  of 
147  Mu  is  available  in  most  sizes. 


These  cores  are  specifically  designed 
for  low-frequency  applications  where 
the  use  of  125  Mu  cores  does  not  result 
in  sufficient  Q  or  inductance  per  turn. 
They  are  primarily  intended  for  appli¬ 
cations  at  frequencies  below  2000  cps. 

Most  sizes  of  Arnold  M-PP  cores 
can  be  furnished  with  a  controlled 
temperature  coefficient  of  inductance 
in  the  range  of  30  to  130°  F.  Many 
can  be  supplied  temperature  stabilized 
over  the  MIL-T-27  wide-range  speci¬ 
fication  of  —  55  to  -h  85°  C  .  .  .  another 
special  Arnold  feature. 

Graded  cores  are  available  upon 
special  request.  All  popular  sizes  of 
Arnold  M-PP  cores  are  produced  to 
a  standard  inductance  tolerance  of  -j- 


or  —8%,  and  many  of  these  sizes  are 
available  for  immediate  delivery  from 
strategically  located  warehouses. 

Let  us  supply  your  requirements  for 
Mo-Permalloy  powder  cores  (^Bulletin 
PC-104C').  Other  Arnold  products  in¬ 
clude  the  most  extensive  line  of  tape- 
wound  cores,  iron  powder  cores,  per¬ 
manent  magnets  and  special  magnetic 
materials  in  the  industry.  •  Contact 
The  Arnold  Engineering  Co.,  Main 
Office  and  Plant,  Marengo,  Illinois. 
ADDRESS  DEPT.  S-02 

^ARNOLD 

SPECIALISTS  In  MAGNETIC  MATERIALS 

BRANCH  OFFICES  and  REPRESENTATIVES  in  PRINCIPAL 
CITIES  •  Find  FAST  in  YELLOW  PAGES 
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ON  DISPUY  FOR  YOU 

NEW  IDEAS  - 

in  RADIO-ELECTRONICS 


•  •  • 


Year  after  year,  the  IRE  NATIONAL  CONVEN¬ 
TION  AND  RADIO  ENGINEERING  SHOW 
gets  bigger!  That's  because  you  and  your  gigantic 
radio-electronics  industry  are  surging  ahead  with 
NEW  IDEAS  and  remarkable  speed  to  make  the 
Space  Age  the  most  exciting  time  in  which  to  live. 

That’s  why  it  takes  all  4  floors  of  New  York's 
great  Coliseum  to  show  what  your  industry  is  doing. 
Takes  950  exhibitors.. .takes  over  200  papers... 
takes  over  60,000  of  your  co-workers  to  view  the 
impressive  sight. 

If  you’re  not  at  the  IRE  CONVENTION  AND 
SHOW  this  year  you’ll  miss  a  once-a-year  oppor¬ 
tunity  unequalled  in  your  industry  to  see  progress 
in  action.  Plan  to  be  at  the  Coliseum  to  see... to 
hear  about. ..the  NEW  IDEAS  IN  RADIO¬ 
ELECTRONICS,  1960! 

The  IRE  NATIONAL  CONVENTION 

Waldorf-Astoria  Hotel 
and  The  RADIO  ENGINEERING  SHOW 

Coliseum,  New  York  City 

MARCH  21,  22,  23,  24 

~The  Institute  of  Radio  Engineers 

1  East  79th  St.,  New  York  21,  N.  Y. 
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HOW  A  6-YEAR-OLD 
RADAR  STAYS  YOUNG 


A  six-year  operariofial  veteran,  the  l’'PS-6  is  still  the  prin- 
eipal  heiglit-h'nder  for  air  defense.  I'unclainentally  sound  design 
and  built-in  eapaeity  for  iinproveinent  enable  (ieneral  l  leetrie 
to  keep  this  radar  “youn^.” 

(Contrasted  with  earlier  versions,  todax's  l■'PS-6  features 
height  line  display  as  a  full-time  traee.  Indieator  ealihration, 
seetor  sean,  pertormanee  monitoring  and  azimuth  lilanking  are 
automatie.  I  he  noil  angle,  formerlx’  fixed,  has  been  made 
variable  to  attain  more  hits  per  target.  A  new  ferrite  isolator 
inereases  magnetron  life  and  stahilitx’.  Noise  figure  has  been 
improved  by  nearly  1.5  dh. 

I  he  sustained  efieetiveness  of  this  railar  at  operational 
sites  during  six  x  ears  of  a  rapidlx  ehanging  air  defense  environ¬ 
ment  is  trul\’  an  aehievement  in  defense  eleetronies.  227-4 


progress  /s  Our  Moit  tmpor^snf  ^oc/ucf‘ 
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DEFENSE  ELECTRONICS  DIVISION 
HEAVY  MILITARY  ELECTRONICS  DEPARTMENT 
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ANDROMEDA  NEBULA — U.S.  NAVAL  OBSERVATORY  PHOTO 


M\.\  II  \s  M.WAYS  TKIKI)  to  reacli 
hfvond  llu*ln»riz«m — hotli  figur- 
alixfly  and  lilfially.  In  coninuinica- 
liun.  he  has  especiallx  soujrlit  to  over- 
eoine  the  earth's  physical  limits. 

d  he  Indian  signaled  with  blankets 
and  smoke  to  tribesmen  bexond  the 
natural  curx  inji  barrier  of  the  ground. 
He  rode  his  pony  atoj)  hi»h  places 
where  he  could  be  seen — zijrzajr^in*:. 
ciiclm^i.  dismounting  and  mounting. 
Kach  moxcment  communicated  infor¬ 
mation. 

A  y<»ung  military  surgeon  became 
intrigued  xxith  the  principle  of  the 
deaf  and  dumb  sign  language  and  de- 
xclop(‘d  a  visual  Hag  signaling  system 
for  communication.  I  sing  towers  and 
high  natural  vantage  points,  his  earlv 
signalmen  during  the  (jvil  War 
waved  Hags  in  accordance  xxith  his 
code  to  conx(*y  intelligefue  and  or¬ 
der-.  His  later  ‘‘Fixing  1  elegraph" 
trains  xxfie  designed  to  further  over- 
romt*  the  distanct*  and  geographical 
barriers  to  communication. 

d  his  f>fllcer — Major  A.  J.  Myer — 
focused  a  specialized  elfort  on  mili¬ 


tary  signaling.  He  founded  the  L.  S. 
Army  Signal  Corps  and  became  its 
first  Chief  Signal  OHicer  and  director 
of  the  first  full-time  signaling  organ¬ 
ization  for  a  national  army,  dliat 
embrvonic  Signal  Corps  becomes  100 
xears  old  this  year. 

Yet  even  in  Myers  imaginative 
vision,  he  probably  could  fiot  foresee 
the  xxholesale  changes  xvhich  were  to 
occur  in  communications  during  this 
subse(|uent  century  of  his  Corps' 
service.  Fxen  he  could  not  guess  the 
hurtling  progress  man's  ingenuitv 
xvould  (lex  ise. 

An  exolution  of  almost  rexolution- 
ary  character  took  place  in  the  last 
fifty  years  of  the  10th  century.  /// 
less  than  one  man\s  lifetime,  a  group 
of  inxentixje  pion(*ers  x\ orld-xx  ide— 
Morse.  Nipkow,  Marconi.  Baudot. 
B(‘ll  and  Zworykin  produced  the 
practical  means  for  telegra{)h.  tele¬ 
phone.  teletypewriter,  radio  and  to¬ 
day's  t(‘lexision. 

NOw.  in  the  last  half  of  the  20th 
century,  we  are  embarked  ofi  another 
tremendous  |)rogram  of  t*xploration. 


discoverv  and  exploitation  \u  the  vast 
nexx  region  of  outer  space.  Man  looks 
into  an  infinity  of  potential  as  limit¬ 
less  as  space  itself. 

Mi  ssile  developments  of  the  De¬ 
fense  Department  have  provided  us 
the  essential  components  for  a  new 
means  of  transportation  space  ve¬ 
hicles.  Of  telling  importance  to  the 
communicator,  some  of  these*  (*(|uip- 
ment  and  technirpie  (hn (*lopmcnts  xvill 
serve  us  xxell  for  communications  to 
arid  from  outer  space.  y\nd  they  xvill 
also  help  us  to  solve  some  of  the  vex¬ 
ing  problems  of  (‘ommunicatijig  Ix*- 
txveen  xvidely  st*j)arated  points  on 
earth. 

I  hat  we  art*  oidx  at  the  threshold 
of  this  promising  new  xvorld  or 
maybe,  promising  outer  xvorld — (*an 
be  seen  in  the  relative  n»‘wn(*ss  of 
space  vehicles  and  satt*llites  them¬ 
selves. 

Todav.  xve  face  oport unities  and 
probl(‘ms  as  challenging  as  thosc^ 
faced  by  earlier  men  and  xvomen  a 
fexv  generations  ago.  1  here  is  again 
the  nt*ecl  for  im|)roxc“d  comrnunica- 
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tions — (‘oiiijxtuiuled  hv  the  compel¬ 
ling  advances  iti  space  work,  d  here 
is  a  desperate  need  for  more  ade- 
(juate.  more  reliahle.  global  communi¬ 
cations.  not  oidy  for  the  military, 
hut  also  for  the  manifold  numher  of 
civilian  applications:  communicating 
hetween  coufitries.  radio  and  tele¬ 
vision  \vorld-\vid(*  news  aiul  enter¬ 
tainment  broadcasts,  storm  and  dis¬ 
aster  warning  networks,  and  ulti¬ 
mately.  spac(‘  navigational,  intracom- 
mimicatiofi  and  control  syj^tems. 

Aside  fr(»m  mail  s  eternal  inclina¬ 
tion  to  improve  himself  and  his  (‘oni- 
muni(’ations.  what  makes  us  look  to¬ 
ward  the  day  when  we  can  have  a 
system  of  cornunicating  satellites  sta- 
tiom‘d  in  space  around  the  earth? 
Are  today  s  communications  so  woe¬ 
fully  short  of  man's  reijuirements? 

I  don’t  heliexe  the  answer  can  he 
a  categorical,  yes  or  no.  Just  as  the 
(•(dored  signal  Hags  gave  way  to  the 
telegraph,  and  the  telegrajih  to  radio 
relay,  it  is  more  that  our  times  today 
demand  conijiarahle  advances. 

There’s  nothing  fundamental  I  v 
wrong  with  the  commercial  communi¬ 
cations  s\ stems  within  the  I  nited 
States,  or  within  some  of  the  western 
Kuropean  countries,  d  he  same  can 
he  said  of  the  military  systems  of  tin* 
Ser\  ices,  whicli  are  supported  hv 
civilian  communication  facilities. 
There  are  some  w  ho  feel  that  domestic 
or  interior  communications  advances 
liave  actualK  moved  faster  than  man’s 
ability  to  assimilate  them. 

But  the  situation  isn't  the  same  for 
transatlantic  or  transpacific  communi¬ 
cations.  We  liave  serious  problems 
with  cable  and  radio  facilities  wlien 
it  comes  to  long  distance  global  com¬ 
munications — particularly  in  the  polar 
regions. 

Our  existing  systems  are  over¬ 
burdened  with  trafhc.  Besides  lacking 
solid  reliability,  because  of  atmos- 
jiheric  conditions  and  other  factors. 
the\’rt*  not  versatile  or  very  llexilile. 

One  example  is  the  global  trans¬ 
mission  of  \  ideo  signals,  d  here  is  no 
commercially  feasible  transatlantic  or 
transpacific  telexision  service. 

For  long-range  xoice  and  coded 
transmission,  of  course,  we  haxe  (‘x- 
cellent  marine  cables.  I  hex  lax  across 
the  bottoms  of  tin*  oceans  and  con- 
nt‘ct  us  with  other  (ontinents.  We 
also  have  radio  tt*chni(jut‘s  using  xvhat 
is  called  troposjiheric  or  ionospheric 
scatt(‘r  and  other  advanced  systems. 
In  the  bniiKM'  we  essentially  use  tin* 
troj)»)sj)h(*ric  or  ionospheric  laxtns 
above  tlu*  earth  as  a  kifid  of  reflector 
and  bonnet*  our  signals  back  t<>  (*arth 
at  some  distant  jioint. 

All  of  these.  hoxvext*r.  are  oxer- 


shadowed  by  the  tremendous  possi- 
bilitit*s  of  satellites — orbiting  earth 
satellites  for  the  relax  of  audio  and 
X  ideo  communications.  In  its  simplest 
form,  the  satellite  r(*places  the  natural 
sjiace  laxers  from  xxhich  xxe  bonnet* 
our  signals  in  tin*  conventional  svs- 
lems..  We  can  put  special  communica¬ 
tions  e(piipni(*nt  insidt*  the  satellite 
xxhich  xvill  amplifx  tin*  signal  or  store 
it  before  relaying  it  back  to  the  earth 
receiving  station  or  another  satellite. 

We  knexv  as  early  as  the  end  of 
World  War  II  that  it  xxas  feasible  to 
transmit  signals  through  outer  space. 
I  he  large  experimental  Diana  radar 
at  Fort  Monmouth,  New  jersey,  suc¬ 
cessful!)  bounced  signals  off  the  face 
of  the  moon  in  FMO  and  received 
them  at  the  ground  site.  (  See  Signal 
(a)xer  October  19.')7l 

Communicating  satellites  will  prob¬ 
ably  never  replace  all  the  various  ex¬ 
isting  systems  of  communications. 
Satellites  xvill.  hoxvever,  ultimately 
provide  a  reliable  and  eflicient  means 
of  spanning  the  oceans  and  polar  re¬ 
gions  jiroviding  truly  global  com¬ 
munications  for  both  military  and 
commercial  purposes. 

Defense  in  Outer  Space 

\ow.  I'd  like  to  tell  you  about  some 
of  the  programs  and  projects  of  the 
Defense  Department  for  communica¬ 
tions  satellites  in  outer  space.  Manx 
of  these  had  their  origin  four,  fixe. 
(*xt*n  as  much  as  ten  years  ago.  But 
until  recently,  they  proceeded  at  a 
moderate  pace. 

In  the  years  after  Korea  and  before 
the  Sputniks,  our  national  security 
was  based  mainly  on  a  policy  of  mas¬ 
sive  retaliation — xvith  a  balanced 
budget,  d  here  was  no  real  urgency 
of  scientific  military  effort  in  the 
realm  of  outer  space.  Economy  and 
nuclear  xveapons  were  the  watchwords 
of  our  militarx  strategy. 

The  sudden  and  positive  aj)})ear- 
ance  of  Soviet  satellites  brought  sharp 
reactions  and  abrupt  changes  in  our 
scientific  philosophy.  Fhe  potential 
nf  our  space  activilies  xvas  recognized, 
and  our  scientific  work  in  this  field 
proct*e(h*d  xvith  greater  vigor.  The 
SAC'  dis|)t*rsal  program  xvas  expe¬ 
dited.  d  he  Atlas  ])rogram  xvas  un- 
dt*rtakt*n.  d  he  Nax )  steppt*d  up  xvork 
to  piox  i(h*  an  operational  Polaris 
missile*.  The  \rmv  dexeloped  Hed- 
stom*  and  Jupiter  missiles.  In  tlie 
held  of  communications  satellitt*s.  xxe 
c*xtt*ndt*d  our  ])lans  and  accelerated 
the  dt*x t*lo|)ment  of  our  hrst  hard- 
\x  are. 

dhe  first  military  (*xperiment  in 
space*  e-ommunieations  bf*gan  to  take* 
shape*  a  little*  ox(*r  a  year  ago.  It  xvas 


calleel  Preijeet  SCORE  the  initials 
staneling  feir:  Signal  Communie  ations 
by  Orbiting  AVlay  £e|uipment.  It  xvas 
a  elevelopment  eif  the  Army  Signal 
C'orps  Research  anel  Develojnnent 
Eaboratory — iineler  the  juriseliction  of 
ARPA,  the  Aelxanced  Researeh  Proj- 
e*cts  Agenex  of  the  Defense  Dejiart- 
ment. 

d  he  Armx  -eleveIope*d  »  communica¬ 
tions  "  abeiarel  a  satellite 

placed  in  enbit  by  an  Air  Fore’C 
Atlas  missile  on  Dec'ember  lo.  P)oo. 
Ibis  experiment — Preiject  S(]ORE — 
elemonstrateel  feu-  the  first  time  that 
veiice.  teletypewriter,  anel  even  multi- 
pie  teletx  pexx  riter  signals  ceiulel  be*  re*- 
ceiveel.  storeel.  anel  then  retransniit!e*el 
by  a  satellite  orbiting  in  space*,  dhe* 
ceunmunications  satellite  xvas  use*el 
successfully  as  both  a  elelayeel  repe*ate*r 
— where  the  signals  are  tem|)e)rarily 
stored  anel  sent  ehiwn  later — anel  as 
a  real-time  relay  statieui.  xvhere  the 
signals  are  relax  eel  elirectlx  to  anothe*r 
ground  station  as  they  are  re*ce*ix eel. 

This  marks  the  first  chapter  e)f  e*x- 
ploration  anel  eliseeivery  in  an  entire*ly 
nexx  dirnensie)!!  e»f  moelern  conimuni- 
catieins. 

It  is,  heiwever.  emlx  the  beginning. 

Our  space  xvork  continues  on  sev¬ 
eral  different  technical  fronts — anel 
at  a  relatively  fast  pace,  considering 
the  uniepie  problems  that  confront  us. 

Chief  among  these  |)roblenis  is 
jiropagation,  the  transmission  of  elec¬ 
tromagnetic  xvaves — the  act  of  mak¬ 
ing  our  signals  move  through  the  air 
or  space. 

Signals  to  anel  from  sjiace  re*lay 
stations  travel  greater  distances  than 
many  of  us  realize — beset  by  atmos¬ 
pheric  interference,  cosmic  influence, 
fading,  distortion,  anel  other  effects. 
On  occasion,  these  kilo-megacyele 
xvaves  display  tantalizing  and  unjut*- 
elie  table  behaviour. 

We  sometimes  fe*el  an  urge  to  re*- 
niind  the  nontechnic  al  jiuhlic  that  tlie 
sur})rising  thing  about  radio  and  x  iele*o 
communie*ation  is  not  that  it  some¬ 
times  fails  us.  but  that  it  even  works 
at  all. 

Overcoming  these  many  obstaelc*s 
anel  solving  the*se  ])e*culiar  j)roble*ms 
of  propagation  are  often  matters  of 
good  engineering  design  and  dexe*lo|)- 
rnent.  Ereejuentlx,  altogether  ne*xx 
scientific  areas  must  be  explored  in 
order  to  produce  adee]uate  txpe*s  of 
coninumie  ations  satellites. 

d  his  is  xvhat  the  De})artment  of  De- 
fe*nse  is  doing  through  rt*st‘arch. 
de*velopnient.  and  operations  bx  all 
of  the  military  services  in  close*  co¬ 
operation  with  the  communie*ati(Uis- 
eleetronics  industry. 

(  (Continued  on  pa^e  ) 
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TRUE  NORTH...  any  where -any  time-any  weather 


A  portable  field  in.^'lnmieiit  that  finds  true  north  auto-  power,  and  e(|uipinent  . . .  and  is  in  k(‘epin^  uith  the  mod- 

luatically  is  now  available  to  America's  new  inohile  Army.  (‘rn  Army's  concept  <»f  hattleheld  mohilits. 

It  is  called  AHLK  and  has  heen  TVI’K  CLAS.siKIi:i)  hy  the  Heart  of  tlu'  lOO-pound  all-transistoriz(‘d  s\slem  is  a 

L.  S.  Army,  ro  K  No.  LIN279tlS.  AHLK  swiftly  (h'termines  hi^h-pr(“ci->i(m  ro  which  sense’s  true  north.  Its  accurac) 

true  north  .  .  .  day  or  ni^ht.  in  all  wc'ather.  and  anywhere  is  cepial  to  most  ceh’stial  methods  under  tae  lie  al  condiliems. 

in  the  world  up  to  latitudes  of  70  (h’jirees.  .AIJLK  compoiKMils  have  a  mean-tim('-to-failui<’  in  (‘.xce.'^s  of 

I  he  simplicity,  speed,  and  precision  of  AIILK  compare'd  dOOO  hours.  AHLM  can  also  j)ro\  idi’  directional  orientation 

with  surveying  nu’thods  means  a  savin"  in  time',  man-  for  fi(dd-oj)erat(‘d  mobile  radar  and  missih*  launche’rs. 

tiai  instruments  by  Autonetics  @ 

^  DOWNEY,  CALIFORNIA  - ^ 

A  DIVISION  OF  NORTH  AMERICAN  AVIATION,  INC.  •  REGIONAL  OFFICES:  WASHINGTON.  D.  C.  AND  DAYTON,  OHIO 
INERTIAL  NAVIGATION  /  ARMAMENT  AND  FLIGHT  CONTROL  /  COMPUTERS  AND  DATA  SYSTEMS 
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F]iivironni4Mit  of  Spare 

i  Conlinurd  from  pa^e  7  ) 

riie  first  coinniunications  satellite 
—  Piojeet  S(]()HK  was  the  fore¬ 
runner  of  sev(‘ral  other  t\|)es  now 
being  developed. 

All  of  these  are  })art  of  a  notable 
program  called  I’rojeet  \otus  which 
constitutes  a  jamily  of  several  kinds 
of  coininunicalions  satellites.  Xotus 
is  one  of  the  few  new  words  which  is 
not  a  contracted  form  of  anything. 
It  is  the  Greek  word  for  south  wind. 

First  phase  of  the  Notus  Project 
is  Task  Courier  —  designed  to  pro¬ 
vide  vitally  needed  expansion  of 
trunking  capacities  for  global  com¬ 
munications  by  means  of  delayed-re- 
peater  satellites. 

In  this  concept,  an  Army-developed 
communications  satellite  will  initially 
be  placed  in  a  circular  orbit  at  a  rela¬ 
tively  low  altif  ale  of  about  (mO  miles 
minimum.  As  it  passes  over  a  ground 
station,  information  is  transmitted 
rapidly  by  that  station  to  the  satellite, 
where  it  is  stored  cm  magnetic  tape. 
Later,  when  the  satellite  passes 
over  or  near  the  ground  station  to 
which  the  traffic  is  addressed,  that 
ground  station  triggers  the  relay  with 
a  coded  command  signal — and  the 
satellite  broadcasts  the  traffic  stored 
on  its  magnetic  tape. 

While  a  ground  station  is  receiving 
messages  from  the  satellite,  the  sta¬ 
tion  also  may  be  transmitting,  on  a 
different  frerpiency,  other  traffic  to  be 
carried  by  the  satellite  to  other  ground 
stations. 

The  trick,  of  course,  is  to  transmit 
and  receive  all  of  this  traffic  at  ex¬ 
ceptionally  high  rates  of  speed  dur¬ 
ing  the  short  period  that  the  satellite 
is  passing  over  each  ground  station. 
Our  system  has  a  traffic-handling  ca¬ 
pacity  ecpiivalent  to  20  teletypewriter 
channels  each  operating  continuously 
at  a  rate  of  100  words  per  minute. 

During  a  three-year  development 
])eriod  l»eginning  in  mid- 1060,  sevcn  al 
Fourier  satellites  will  be  launclied. 
Eaeh  communication  “package”  will 
be  developed  by  the  Army,  who  will 
also  construct  the  ground  control 
stations  of  the  G.ourier  svstem  in 
Puerto  Pico.  Hawaii,  and  several 
other  locations  around  the  world. 
Each  satellite  will  be  ])la('ed  in  orbit 
by  Air  Force  two-stage  boosters. 

Another  task  of  Project  Notus  is 
to  provide  a  real-time  or  instanta¬ 
neous  satellite  repeater  for  two-way 
communications  in  the  polar  regions. 
This  is  called  d'ask  Steer,  and  is 
being  developed  by  the  Air  Force. 

A  more  advanced  type  of  6-hour 
polar  satellite  is  also  under  develop¬ 
ment  l)y  the  Army,  known  as  Task 
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fackh*.  It  will  provide  ground-to- 
air  and  ship-to-shore  two-way  com¬ 
munications,  and  will  be  launched  in 
a  polar  orbit  by  an  Air  Force  modi¬ 
fied  Atlas  missile. 

d'ask  Decree  is  a  real-time  com¬ 
munications  relay  station  aboard  a 
satellite  in  a  21-hour  equatorial  orbit. 
Operating  at  about  Z'L.'lOO  statute 
miles  above  the  earth’s  surface,  a 
Decree  satellite  will  travel  at  such 
a  speed  that  the  rotation  of  the  earth 
will  keep  the  space  vehicle  in  a  fixed 
position  with  respect  to  the  earth.  It 
will  effectively  “hover”  over  a  given 
location  along  the  equator.  At  this 
great  distance,  a  large  portion  of  the 
earth  is  visible  to  the  microwave 
transmissions  of  the  satellite,  which 
acts  as  a  relay  between  points  on  the 
earth  separated  by  several  thousand 
miles,  rhe  Army-developed  communi¬ 
cations  “package”  will  provide  a  large 
number  of  voice  channels  plus  a 
voice  channel  for  aircraft  communi¬ 
cations.  The  Decree  satellite  will  be 
launched  by  an  Air  Ffirce  modified 
Atlas. 

A  larger,  heavier  and  more  so[)histi- 
cated  tvpe  of  24-hour  ecpiatorial  com¬ 
munications  satellite  will  provide  a 
greater  traffic-handling  capacity.  It 
will  be  launched  by  an  Army 
Saturn.  (Editor’s  note:  Saturn  re¬ 
lates  to  a  launching  rocket  with  a 
L.'iOO.OIM)  pound  thrust  ])resently 
being  developed.) 

Three  or  four  of  these  e(|uatorial 
satellites,  properly  placed  in  space, 
would  be  sufficient  to  literally  “cover 
the  world” — except  for  small  polar 
areas. 

Complete  (wlohal  System 

I  Itimately,  the  21-hour  equatorial 
Advanced  Decree  satellites  will  con¬ 
stitute  a  complete  global  commum- 
cations  system,  which  will  also  in¬ 
clude  communications  satellites  in 
polar  orbits. 

Idiis  is  truly  an  ambitious  program, 
which  will  probably  take  from  five 
to  as  many  as  ten  years  to  com})lete 
successfully. 

Hut,  we  are  well  on  our  wav. 

All  communications  satellites  of 
Project  Notus  are.  of  course,  active 
satellites — equipped  with  their  own 
transmitters,  receivers,  control  de¬ 
vices,  solar  power,  and  ancillary 
equipment. 

There’s  another  type  of  communi¬ 
cations  satellite-  the  passive  satellite 
— without  actual  communications 
gear  or  equipment,  moving  at  ex¬ 
tremely  high  altitudes  in  outer  space. 

Sim])lest  kind  of  passive  satellite 
is  a  large  aluminized  balloon,  about 
100  feet  in  diameter,  which  can  be 


launched  from  mis>iles.  Sulliciently 
])ow(‘rful  microwave  signals  directed 
at  such  a  l)alloon  would  be  reflected 
ba('k  to  earth — weakly,  of  cours«*,  but 
over  a  wide  geogra|)hical  area.  Ground 
stations  within  that  area  would  be 
able  to  pic  k  up  the  reflected  signals, 
providing  each  station  included  sen¬ 
sitive  tracking  and  receiving  ecpiip- 
ment  with  highly  directional  antennas. 

One  passive  balloon  launched  in  a 
relativel) -low-altitude  orbit  would 
provide  communication  between  two 
ground-based  stations  for  only  a  por¬ 
tion  of  a  day.  Hut  if  enough  balloons 
were  launched,  instantaneous  relay 
communications  could  be  provided  al¬ 
most  continual!).^ 

An  alternative  to  launching  large 
balloons  would  be  to  place  objects  of 
other  shapes  in  orbit  in  such  a  way 
that  they  would-  reflect  microwave 
signals  back  to  earth. 

While  passive  satellites  are  possibly 

of  greatest  immediate  interest  to 
1 

broadcasters,  active  real-time  com¬ 
munications  satellites  can  also  prove 
useful  for  low-power  transf(*r  of  data 
and  video  information. 

Although  initially  of  considerable 
expense,  the  regular  transmission  of 
transcontinental  video  j)rograms — 
and  even  Uausworld  video  programs 
— would  soon  absorb  the  cost  of 
launching  an  active  real-time  com¬ 
munications  satellite.  The  magnitude 
of  commercial  possibilities  of  such  a 
privately-owned  satellite  relay  stag¬ 
gers  the  imagination  of  even  those  of 
us  who  daily  work  with  outer-space 
devices. 

While  we,  in  the  Armed  Servi(  es  of 
the  Defense  Department,  are  j)rima- 
rily  interested  in  militarv  space  com¬ 
munications,  it’s  significant  that  so 
many  of  our  current  projects  have 
direct  usefulness  to  the  civijian  econ¬ 
omy  and  are  immediately  a])plicable 
to  commercial  communications.  This 
is  only  a  fair  exchange,  because  the 
successful  completion  of  these  space 
jyrojects  would  not  be  possible  with¬ 
out  the  outstanding  cooperation  and 
direct  assistance  of  the  communica- 
tions-electronics  industry. 

Communications  satellites,  both 
military  and  commercial,  are  now  cer¬ 
tainties  of  the  Space  Age.  They  are 
no  longer  dreams  of  technical  vision¬ 
aries  and  science-fiction  enthusiasts. 

The  future  has  become  the  pres¬ 
ent. 

iVIan’s  first  missile  firing  did  more 
than  send  a  vehicle  into  space.  It 
catapulted  man,  the  communicator, 
far  beyond  his  earthly  horizon  to  the 
unbounded  promise  of  a  vast  neiv  era 
of  communications. 
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I\  THIS  I’AI’KR  1  am  ^oin^  to  discuss  the  Command 
(Guidance  System  developed  l)y  Bell  Telephone  Labora¬ 
tories  ( HTL I  for  ballistic  missiles  and  space  vehicb*s. 
Lirst,  however,  I  will  present  a  brief  })ackgroimd  of  the 
events  which  led  to  our  participati(jn  in  this  fascinating: 
new  field. 

Most  of  vou  know  that  the  Bell  telephone  Laboratories 
is  the  research  and  development  organization  for  the  Bell 
System.  Our  principal  effort  is  directed  toward  funda¬ 
mental  research  in  the  communications  field  and  the  de¬ 
velopment  of  new  communication  systems  to  "ive  the  best 
possible  telephone  service  at  the  least  cost  to  the  customer, 
riie  fruits  of  these  endeavors  lead  to  manufacture  of  new 
electronic  e(|uii)ment  by  the  Western  FJectric  Company 
and  its  use  by  the  Operating:  Telephone  Companies. 

Ballistic  missiles  and  space  vehicles  bear  little  resem¬ 
blance  to  the  telephone  instrument  on  your  desk.  \  et 
it  turns  out  that  there  is  a  close  relationship  between  the 
applicable  technolouies  in  spite  of  the  difference's  in  the 
end  article. 

Lor  many  years  the  Laboratories  has  been  explorinji 
the  use  of  higher  and  higher  fre(|uencies  for  point-to- 
point  communications.  In  the  early  thirties  George  South- 
worth  at  our  Holmdel  (  N.  J.l  Laboratories  was  investigat¬ 
ing  the  use  of  microwave  frecpjencies  transmitte'd  in  hol¬ 
low  j)ipes  which  we  know  todav  as  waveguides. 

As  you  know,  it  was  the  use  of  these  liigh  frecjuencies 
which  made  possible  the  development  of  precision  track¬ 
ing  radars  during  W(nld  War  II.  Our  first  project  in  this 
field  was  a  shit)board  radar  for  the  \avy  develo|)ed  in 
I9do.  That  work,  in  turn,  led  to  a  long  line  of  radars  for 
military  use. 

Another  aspect  of  communications  technologv  which 
bears  directly  on  the  subject  for  discussion  is  the  com¬ 
puter-like  aspects  of  switcliing  and  information  handling. 


Here,  again,  the  telephone  technology  made  important 
contributions  to  computers  for  gun  fire  control  and.  later, 
for  guided  missiles,  d  he  real  contribution  was  not  only 
the  computers  themselves  but.  |)erhaps  more  importantly, 
the  means  for  processing  imperfect  input  data  to  arrive 
at  a  useful  output  for  weapon  control. 

Our  work  in  the  field  of  guided  missiles  began  in  late 
1011  with  the  study  and  subse()uent  development  of  the 
Nike  family  of  guided  missiles  with  which  you  are  famil¬ 
iar.  d  he  method  used  was  called  “command  guidance  " 
and  followed  rather  directly  from  jirior  work  on  gun 
fire  control  systems.  The  difference  lay  in  the  ability  to 
steer  the  })rojectile  after  it  left  the  gun  barrel — so  to 
speak. 

In  the  command  guicjance  system  shown  in  block  form 
in  Figure  1.  page  12,  a  ground  installation  has  knowledge 
about  the  target — its  position  and  its  motions.  For  an 
antiaircraft  system  such  as  Nike,  this  information  is  ob¬ 
tained  from  a  ground  based  precision  tracking  radar.  It 
not  only  determines  the  present  target  location,  but  also 
jrrovides  information  on  motion  to  permit  prediction  of 
its  future  position  when  it  will  bt‘  met  by  the  defensive* 
missile.  Since  the  missile  can  be  controlled  in  flight, 
maneuver  of  the  aircraft  can  be  countered  continuouslv 
to  effect  a  “kill.'" 

For  ballistic  missiles  and  space  vehicles  the  target  posi¬ 
tion  is  known  by  the  ground  installation  from  its  geo¬ 
graphical  coordinates  for  earth  targets,  or  from  knowl¬ 
edge  of  the  celestial  bodies  in  the  case  of  extra-terrestrial 
targets.  Knowledge  of  target  motion  is  rerjuired  in  these 
cases  also,  because  of  earth  rotation  and  movement  of 
the  celestial  bodies.  Lnlike  the  aircraft,  however,  the 
motion  of  targets  biT  ballistic  missiles  and  space  vehicles 
is  fully  predictable  in  advance.  For  examjrle.  we  do  not 
exjrect  the  lunar  orbil  to  suddenly  dev  iate  from  the  path 


Operating  console  and  plotting  board  in  control  building 


it  has  folloucH  for  millions  of  \t*ar>. 

With  ihi  s  k.Mo\vh*(l<re  of  tarjiet  position  and  motion,  it 
is  now  possible  to  send  a  missile  on  a  path  which  will 
intercept  the  target  at  the  end  of  its  flipiht.  In  the  com¬ 
mand  "iiidanee  system  this  is  accomplished  l)y  tracking 
the  missile  during  its  flight,  comparing  its  course  with 
the  desired  course,  and  sending  steering  commands  to 
correct  the  flight  path  if  it  deviates  from  the  desired  one. 
In  the  anti-aircraft  case,  the  guidance  must  he  continued 
throughout  the  flight  because  of  the  likelihood  of  target 
mafieuver.  Such  maneuvers  must  he  countered  by  send¬ 
ing  appropriate  steering  commands  to  the  missile  all  the 
way  to  intercept. 

Ihe  situation  is  (juite  different  in  the  case  of  ballistic 
missiles  and  space  vehicles.  For  such  missiles  it  is  neces¬ 
sary  ordy  to  guide  the  vehicle  during  a  portion  of  its 
flight.  If  the  vehicle  is  brought  to  the  proper  position 
and  speed  at  a  point  outside  the  earth  s  atmosphere,  the 
vehicle  will  continue  to  its  target  in  free  flight  under  the 
laws  of  lelestial  mechanics.  Thus  the  problem  for  the 
guidance  s\stem  is  to  steer  the  missile  to  a  })oint  at  which 
the  position  and  velocity  are  correct  for  free  flight  to  the 
target.  At  this  point,  thrust  is  determined  by  a  command 
from  the  ground  and  the  \ehicle  continues  on  a  ballistic 
|)ath.  1  he  guidance  phase  is  sometimes  likened  to  a  verv 
long  gu?i  barrel. 

figure  2  illustrates  four  possible  missions  for  vehicles 
(d  the  t\pe  und(‘r  discussion.  At  the  upj)er  left  is  the 
KdlM  uhich  may  be  aimed  at  an  earth  target  a  quarter 
of  the  way  around  the  globe.  At  the  up|)er  right  is  an 
(*arth  satellite  being  guided  into  orbit.  Tlie  lower  left  is 
a  lunar  probe,  and  the  lower  right  an  interplanetary 
probe*. 

A  commofi  attribute  of  all  th(*se*  missions  is  that  guid¬ 
ance  is  e*sse*ntial  ord\  during  the*  earlv  portions  of  the 


flight.  If  the  \ehicle  could  be  brought  to  the  exact  condi¬ 
tions  of  position  afiel  veloe‘il\  outside  the  earth  s  atnujs- 
j)here.  no  further  guidance  woulel  be*  reejuire*el.  It  turns 
out  that  sufheient  precision  e  an  be  achieved  to  make  this 
possible  for  a  large  varietv  of  missions  including  lunar 
probes.  For  the  me)re  exteneleel  interplanetary  missions, 
some  form  of  mid-course  or  terminal  guidance  will  prob¬ 
ably  be  neeessarv  elepending  upon  the  mission  re*ejuire*- 
ments.  It  should  be  noted,  however,  that  such  guidance 
is  e)nlv  reejuireel  because  of  the  extreme  ])recision  which 
would  be  necessary  to  achievt*  the  desired  free  flight  con¬ 
ditions. 

Fven  if  mid-course  guidance  is  to  be  used,  it  is  desir¬ 
able  to  have  great  accuracN  in  the  initial  propulsive  phase 
since  this  will  minimize  the  total  pro|)ulsion  recpjirements 
and  thus  increase  the  |)ossible  payload. 

Now  let  us  take  a  closer  look  at  tin*  guided  phase  of 
the  flight.  Figure  3  shows  this  in  more  detail.  IIer(*  I 
have  depicted  the. early  phase  of  the  trajectory  for  a  two- 
stage  missile.  At  the  end  of  first  i  of'  boost(*r )  stage  pro¬ 
pulsion,  that  stage  cuts  off  and  is  drop|)(*d  from  the  \(*- 
hicle  to  reduce  the  mass  which  must  be  further  acceler¬ 
ated.  The  second  stage  may  ha\e  a  main  motor  and  a 
low  thrust  vernier  motor  for  accurate  velocity  control. 
For  space  vehicles  still  more  stages  may  be  necessary  to 
obtain  the  desired  velocity. 

The  control  problem  for  the  guidance  system  is  to 
control  the  flight  so  that  the  final  stage  of  the  vehicle  is 
brought  to  the  correct  position  and  velocity  for  the  (h*- 
sired  free  flight  trajectory.  At  this  point  thrust  is  termi¬ 
nated  b)  command.  Strictly  from  the  guidance  point  of 
view,  the  prior  flight  history  is  of  no  importance.  The 
success  of  the  mission  is  determined  entirely  by  whether 
or  not  the  conditions  at  the  thrust  termination  are  within 
limits  prescribed  for  the  mission.  As  a  practical  matter, 
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Operating  console  and  plotting  board  in  control  building 


IN  THIS  PAi’KK  I  am  to  discuss  the  Command 

(/uidance  System  developed  hy  Bell  Telephone  Labora¬ 
tories  (HTL)  for  ballistic  missiles  and  s])ace  vehicles, 
hirst,  however,  I  will  present  a  l)rief  hackjiroimd  of  the 
events  which  led  to  our  participation  in  this  fascinatinjr 
new  field. 

Most  of  you  know  that  the  Bell  Telephone  Laboratories 
is  tlie  research  and  de\elopnient  organization  for  the  Bell 
Svstem.  Our  principal  effort  is  directed  toward  funda¬ 
mental  research  in  the  communications  field  ami  the  de¬ 
velopment  of  new  communication  systems  to  give  the  best 
possible  telephone  service  at  the  least  cost  to  the  customer. 
The  fruits  of  these  endeavors  lead  to  manufacture  of  new 
electronic  ecjuipment  hy  the  Western  FJectric  ('ompany 
and  its  use  hy  the  Operating  Telephone  Companies. 

Ballistic  missiles  and  space  vehicles  hear  little  resem¬ 
blance  to  the  telephone  instrument  on  your  desk.  \  et 
it  turns  out  that  there  is  a  close  relationship  between  the 
applicable  technologies  in  spite  of  tfie  differences  in  the 
end  article. 

For  many  years  tlie  I^ahoratories  has  been  ex|)loring 
the  use  of  higher  and  higher  fre(|uencies  for  point-to- 
point  communications.  In  the  early  thirties  George  South- 
worth  at  our  Hohndel  ( .\.  J.i  La}>oratories  was  investigat¬ 
ing  the  use  of  microwave  fre(juencies  transmitted  in  hol¬ 
low  pipes  which  we  know  today  as  waveguides. 

As  you  know,  it  was  the  use  of  these  high  fre(juencies 
which  made  possible  the  development  of  precision  track¬ 
ing  radars  during  World  War  11.  Our  first  project  in  this 
field  was  a  shipboard  radar  for  the  \avy  developed  in 
J9.So.  That  work,  in  turn,  led  to  a  long  line  of  radars  for 
military  use. 

Another  aspect  of  communications  technologv  whicfi 
hears  directly  on  the  subject  for  discussion  is  the  com¬ 
puter-like  aspects  of  switching  and  information  handling. 


Here,  again,  tfie  telephone  technology  made  important 
contributions  to  computers  for  gun  fire  control  and,  later, 
for  guided  missiles,  d  he  real  contribution  was  not  only 
the  computers  themselves  but.  perha|)s  more  importantly, 
the  means  for  processing  imperfect  input  data  to  arrive 
at  a  useful  output  for  weapon  control. 

Our  work  in  the  field  of  guided  missiles  began  in  late 
1911  with  the  study  and  subsequent  development  of  the 
Nike  family  of  guided  missiles  with  which  \ou  are  famil¬ 
iar.  riie  method  used  was  called  “command  guidance  * 
and  followed  rather  directly  from  prior  work  oti  gun 
fire  control  s\  stems,  d  he  dilfereru  e  lay  in  the  ability  to 
steer  the  projectile  after  it  left  the  gun  barrel  so  to 
sj)eak. 

In  the  command  guidarice  system  shown  in  block  form 
in  Figure  1.  page  12,  a  ground  installation  has  knowledge 
about  the  target — its  position  and  its  inotions.  For  an 
antiaircraft  s\stem  such  as  Nike,  this  information  is  ob¬ 
tained  from  a  ground  based  precision  tracking  radar.  It 
not  only  determines  the  present  target  location,  but  also 
provides  information  on  motion  to  permit  prediction  of 
its  future  position  when  it  will  be  met  by  the  defensive 
missile.  Since  the  missile  can  be  controlh'd  in  (light, 
maneuver  of  the  aircraft  can  be  countered  continuously 
to  effect  a  “kill.** 

For  ballistic  missiles  and  space  vehicles  the  target  posi¬ 
tion  is  known  by  the  ground  installation  from  its  geo¬ 
graphical  coordinates  for  earth  targets,  or  from  knowl¬ 
edge  of  the  celestial  bodies  in  the  case  of  extra-terrestrial 
targets.  Knowledge  of  target  motion  is  required  in  these 
cases  also,  because  of  earth  rotation  and  moNcment  of 
the  celestial  bodies.  L  idike  the  aircraft,  however,  the 
motion  of  targets  for  ballistic*  missiles  and  space  vehicles 
is  fully  predictable  in  advance.  FOr  example,  we  do  not 
expect  the  lunar  orbit  to  sudderdv  deviate  from  the  j)ath 


I 


It  has  followed  for  millions  of  Nears. 

With  this  k»iow  ledire  of  tarp:et  position  and  motion,  it 
is  now  possible  to  send  a  missile  on  a  path  Nvhich  will 
intercept  the  target  at  the  end  of  its  lli^lit.  In  the  com¬ 
mand  "uidance  system  this  is  accomplished  hy  tracking 
the  missile  during  its  flight,  comparing  its  course  with 
the  desirt'd  course,  and  sending  steering  commands  to 
correct  the  (light  ])ath  if  it  deviates  from  the  desired  one. 
In  the  anti-aircraft  case,  the  guidance  must  he  continued 
throughout  the  flight  because  of  the  likelihood  of  target 
maneuver.  Such  maneuvers  must  he  countered  hy  send¬ 
ing  appropriate  steering  commands  to  the  missile  all  the 
NNay  to  intercept. 

d  he  situation  is  (|uite  different  in  the  case  of  ballistic 
missiles  and  space  vehicles.  For  such  missiles  it  is  neces¬ 
sary  oidv  to  guide  the  vehicle  during  a  portion  of  its 
(light.  If  the  vehicle  is  brought  to  the  proper  position 
and  speed  at  a  point  outside  the  earth's  atmosphere,  the 
vehicle  will  continue  to  its  target  in  free  (light  under  the 
laws  of  c»destial  mechanics.  Thus  the  problem  for  the 
guidance  system  is  to  steer  the  missile  to  a  point  at  Nvhich 
the  position  and  velocity  are  correct  for  free  flight  to  the 
target.  At  this  point,  thrust  is  determined  hy  a  command 
from  the  ground  and  the  vehicle  continues  on  a  ballistic 
path.  The  guidance  phase  is  sometimes  likened  to  a  very 
long  gun  barrel. 

Figur(‘  2  illustrates  four  possible  missions  for  vehicles 
of  the  type  under  discussimi.  At  the  iijiper  left  is  the* 
KdTM  which  may  he  aimed  at  an  earth  target  a  quarter 
of  the  way  around  the  glolx*.  At  the  upper  right  is  an 
earth  satellite  being  guided  into  orbit,  d  he  lower  left  is 
a  lufiar  probe,  and  tin*  lower  right  an  interplanetary 
jirobe. 

A  common  attribute  of  all  these  missions  is  that  guid¬ 
ance  is  essential  ofdy  during  tin*  (*arly  portions  of  the 


(light.  If  the  Nchirle  could  be  brought  to  the  exact  condi¬ 
tions  of  position  and  velocilN  outside  the’earlh's  atmos¬ 
phere.  no  further  guidance  would  be  required.  It  turns 
out  that  sudic  ient  precision  can  be  achieved  to  make  this 
possible  for  a  large  variety  of  missions  including  lunar 
probes.  For  the  more  extended  interplanetary  missions, 
some  form  of  mid-course  or  terminal  guidance  will  prob¬ 
ably  be  necessary  dependirig  u|)on  the  mission  n‘quire- 
menls.  It  should  be  noted.  howeNer.  that  such  guidance 
is  only  recjuired  because  of  the  extreme  ])recision  which 
would  be  necessary  to  achieve*  the  desired  frt‘e  (light  con¬ 
ditions. 

Fveii  if  mid-course  guielance  is  to  be  used,  it  is  desir¬ 
able  to  have  great  accuraev  in  the  iteitial  propulsive  phase 
since  this  will  minimize  the  total  propulsion  reejuirements 
and  thus  increase  the  possible  paNload. 

Now  let  us  take  a  closer  look  at  the  guided  phase*  of 
the  (light.  Figure  -S  sinews  this  in  nnne*  ele*tail.  Here*  I 
have  depicted  the. early  phase  eef  the  trajecteerv  feer  a  twee- 
stage  missile.  At  the  end  eef  first  (or  beeoster)  stage  pree- 
pulsiem,  that  stage  cuts  o(T  and  is  droppe*el  freem  the  Ne*- 
hicle  to  reduce  the  mass  Nvhie  h  must  be  further  aeceler- 
ated.  1  he  second  stage  may  lune  a  main  meetor  and  a 
hew  thrust  vernier  meeteer  feer  accurate  velocity  cemtrol. 
Feer  space  vehicles  still  more  stages  may  be  necessary  to 
obtain  the  desired  velocity. 

The  control  problem  for  the  guidance  system  is  to 
control  the  (light  so  that  the  filial  stage  of  the  vcdiiclc  is 
brought  to  the  correct  jiosition  and  velocity  for  the  de- 
siiVcl  free  flight  trajectory.  At  this  point  thrust  is  termi¬ 
nated  b)  command.  Strict!)  from  tlie  guidance  p<)int  of 
view,  the*  prior  flight  history  is  of  no  importance.  The 
Slice  c*ss  of  the  mission  is  determined  entirely  by  Nvhether 
or  not  the  conditions  at  the  thrust  termination  are  within 
limits  j)resc  ribc*cl  for  the  mission.  As  a  prac  tical  matter. 
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of  course,  I  lie  early  trajectory  generally  is  shaped  to 
achieve  eflicieiit  propellant  utilization  in  order  to  maxi¬ 
mize  payload. 

The  })rincipal  elements  of  the  Bell  Laboratories  Com¬ 
mand  Guidance  S\  stems  are  shown  in  Figure  4.  Our 
work  on  this  s\stem  began  with  a  study  of  the  guidance 
problem  for  ballistic  missiles  in  19o4.  The  concept  you 
see  here  was  the  result  of  that  study.  In  the  following 
year  the  Air  Force  asked  us  to  undertake  its  development 
for  use  with  the  Titan  ICBM.  Our  work  has  been  carried 
out  in  collaboration  with  the  Air  Force,  Western  Electric 
Company,  Remington  Rand  L^nivac  Division  of  Sperry 
I^aml.  the  Martin  Company  and  Space  Technology  Labo¬ 
ratories  as  a  part  of  the  Air  Force  Ballistic  Missile  Pro¬ 
gram. 

In  Figure  4  you  see  a  precision  tracking  radar  which 
follows  the  missile  in  flight  and  makes  precise  measure¬ 
ments  of  its  trajectory.  These  are  fed  to  a  digital  com¬ 
puter  in  which  the  desired  trajectory  has  been  stored 
prior  to  flight.  A  comparison  is  made  betw’een  actual  and 
desired  flight  path,  and  any  deviation  is  coded  into  a 
command  which  then  is  transmitted  to  the  missile  over 
the  radar  beam.  When  the  correct  conditions  for  free 
flight  have  been  obtained,  a  motor  cut-off  command  is 
generated  in  the  computer  and  sent  to  the  missile  to  ter¬ 
minate  thrust. 

In  the  missile,  electronic  equipment  receives  the  ground 
radar  pulses  and  decodes  the  commands  for  execution  by 
the  missile.  The  received  pulses  are  also  used  to  trigger 
a  beacon  transmitter  which  provides  a  point  source  of 
strong  signal  to  the  ground  radar  for  accurate  tracking. 
Since  the  only  functions  to  be  performed  in  the  missile 
are  receiving,  decoding,  and  beacon  response,  this  ex¬ 
pendable  equipment  can  be  quite  simple.  It  can  be  made 
light  in  weight,  requires  little  power,  and  can  be  made 
very  reliable.  All  of  the  complex  ecjuipment  remains 
on  the  ground  in  a  favorable  environment  and  can  be 
used  repeatedly. 

Actuallv.  the  guidance  problem  is  not  as  sim[)le  as  I 
have  made  it  a|)|)(*ar.  Accuracy  re(piirements  demand 
considerable  sophistication  in  the  ])rocessing  of  the  radar 
data.  In  spite  of  the  precision  of  the  tracking  radar 
there  is  a  residue  of  tracking  ‘‘jitter”  which  would  be 
<juite  unacceptable  for  use  in  simple  velocity  computa¬ 
tions.  Fortunately,  a  great  deal  of  work  has  been  done 
at  BTL  over  the  years  in  the  lumdling  of  such  data  for 
gun  fire  control  and  guided  missiles.  The  techniijues  in¬ 
voke  ‘‘smoothing”  of  the  radar  data  to  filter  out  high 
frequency  jitter  representing  motions  which  it  would  be 
impossible  for  the  missile  to  make. 

If  one  “smooths”  or  averages  the  velocity  computed 
from  ])osition  measurements  over  a  long  time  interval  a 
nu>re  accurate  knowledge  of  velocity  is  obtained.  But 
there  is  a  penalty,  fhe  velocity  so  obtained  is  delayed 
from  present  \elocitv.  That  is  to  say,  the  indicated  value 
is  that  which  occurred  at  some  time  in  the  jiast-  about 
half  the  smoothing  time  ago. 

dhis  late  value  of  velocity  can  be  brought  up  to  date 
by  a  form  of  prediction  basinl  upon  a  knowledge  of  the 
missile  inertial  characteristics — its  ]iropulsion  and  its 
control  system. 

The  accuracy  with  which  one  knows  these  latter  char¬ 
acteristics  of  the  missile  becomes  less  as  the  prediction 
lime  is  increased.  This  is  due  to  auto-pilot  gyro  drift 
and  uncertainties  in  motor  thrust.  Thus,  long  smoothing 
Kiduces  radar  jitter  but  increases  prediction  errors. 

The  situation  is  depicted  in  Figure  5  where  velocity  er¬ 
ror  is  })lotted  against  smoothing  time.  It  wdll  be  seen 
that  errors  due  to  radar  jitter  decrease  wn'th  smoothing 
time,  w'hile  inertial  errors  increase.  This  gives  rise  to  an 


‘’o])timum”  smoothing  time,  the  choice  of  which  results 
in  very  jirecise  velocity  determination. 

fhe  optimum  combination  of  radar  and  inertial  in¬ 
formation  has  led  to  the  term  “Radio-Inertial”  which  is 
often  applied  to  this  Command  Guidance  System. 

The  missile  borne  electronic  equipment  which  has  been 
developed  for  this  system  consists  of  three  units  together 
with  antennas.  These  are  the  receiver  and  decoder  and 
the  beacon  transmitter.  In  the  Titan  missile  they  are 
mounted  in  the  forward  compartment  of  the  second  stage, 
as  shown  in  the  artist’s  view  in  Figure  C.  One  of  the 
antennas  is  seen  covered  by  a  fiberglas  radome.  Power  is 
supplied  by  a  battery  inverter. 

As  a  part  of  our  work  in  the  Air  Force  Ballistic  Missile 
Program,  we  have  installed  two  ground  guidance  stations 
at  the  Atlantic  Missile  Range,  Cape  Canaveral.  These  are 
used  for  the  research  and  development  program  and  are, 
accordingly,  more  versatile  than  required  for  tactical  de¬ 
ployment.  The  installation  at  the  Cape  comprises  two 
tracking  antennas — one  for  each  of  the  two  systems — on  a 
mound  outside  the  control  building.  Missile  gantries  are 
installed  forward  and  at  a  distance  beyond  the  ground 
guidance  stations.  Control  equipment  is  housed  in  a  large 
building,  and  diesel  engine  driven  power  sources  in  the 
smaller  adjacent  building. 

A  close-up  of  one  of  the  antennas  is  shown  in  Figure  7. 
The  roughly  spherical  shape  is  a  radome  which  protects 
the  antennas  from  the  elements.  The  antenna  itself  is  a 
jiaraboloid  dish  with  four-horn  monopulse  feed  in  a 
Cassegrainian  configuration.  The  antenna  rotates  in 
azimuth  and  elevation,  and  supplies  position  data  in  these 
coordinates  from  digital  code  wheels.  On  extensions  of 
the  elevation  shaft  are  mounted  a  telescope  on  one  side 
and  a  TV  camera  on  the  other.  The  latter  is  used  to  give 
operators  in  the  building  a  view  of  the  missile  prior  to 
launch  and  during  early  phases  of  flight.  The  actual 
tracking,  however,  is  fully  automatic  from  lift-off.  The 
telescope  provides  a  means  of  accurately  bore-sighting  the 
antenna. 

Inside  the  control  building  is  an  operating  console  and 
])lotting  board.  Here  the  operators  check  initial  alignment 
during  countdow  n,  and  monitor  the  tracking  during  flight. 
The  j)lotting  board  provides  an  inked  trace  of  the  plan 
and  elevation  j)ath  of  the  missile.  It  provides  a  permanent 
record  of  the  flight  and  acts  as  a  secondary  source  of 
range  safety  data. 

I'he  comjiuter  is  located  in  an  adjoining  room.  It  is 
a  fully  transistorized  digital  computer  developed  for  this 
program  by  Remington  Rand  Univac.  Desired  trajectory 
information  is  stored  on  a  magnetic  drum  in  one  of  the 
cabinets.  Several  trajectories  mav  be  stored  simultane¬ 
ously  to  jierinit  rapid  target  selection. 

Versatility  of  the  System 

Although  the  system  was  designed  primarily  for  Titan 
it  is  quite  versatile  and  can  be  used  wdth  almost  any 
ballistic  missile  or  space  vehicle  simply  by  inserting  the 
desired  trajectory  information  into  computer  storage  and 
installing  the  missile-borne  equipment  in  the  vehicle. 

An  examj)le  of  this  versatility  is  the  Thor-Able  II  mis¬ 
sile.  In  order  to  provide  earlv  proof  of  guidance  capa¬ 
bility,  the  Air  Force  authorized  the  use  of  this  guidance 
system  for  the  Thor-Able  Re-entry  Test  Vehicles.  These 
vehicles  were  intended  to  j)rovide  re-entry  information  on 
nose  cones  at  ICBM  ranse.  The  missile  uses  a  Thor 
booster  on  which  is  mounted  a  Vanguard  second  stage. 
The  nose  cone  under  test  completes  the  assembly.  Missile- 
borne  guidance  equipment  is  mounted  in  the  second  stage. 

I  he  trajectory  for  the  re-entry  test  vehicles  is  shown  in 
[Continued  on  page  40) 


SIGNAL.  FEBRUARY.  I960 


B 


New  miniaturized 
Teletype 

Tape  Reader  ^ 
has  compact,  H 
space-  H 
saving 
design 


chadless  or  fully  perforated  tape. 

The  Model  28  miniaturized  LXD 
tape  reader  is  made,  as  is  all  Teletype 
equipment,  for  round-the-clock,  day-in, 
day-out  service  with  minimum  mainte¬ 
nance.  The  unit  is  equipped  with  an  all- 
metal  clutch  that  requires  lubrication 
only  once  or  twice  a  year,  and  operates 
with  precision  accuracy  for  continuous 
or  intermittent  transmission. 


Here  is  a  new  tape  reader  set  from 
Teletype  Corporation — the  Model  28 
miniaturized  LXD.  It  features  a  40'  c  I'e- 
duction  in  size  and  weight.  This  new 
space-saver  set  is  completely  compatible 
with  other  Teletype  communications 
equipment.  It  features  facilities  for  se¬ 
quential  (serial)  transmission,  with  op¬ 
tional  contacts  available  for  multi-wire 
output,  and  it  is  designed  to  read  either 


New  Brochure  \ 

aturizfd  LX  I)  ta])t*  rradt'r 

'r<  l(‘ty])t*  (’orp.,  I)(;))t.  7a H, 


TELETYPE 


Specifications 

Speed:.  .  100  WPM  (gears  available  for  slower  speeds) 

Tape  levels: . 5  or  6 

Dimensions: . 5^^"  H,  7^2"  W,  91/2''  D. 

Weight: . Approx.  15  lbs.  net 

Motor: . Synchronous,  115  V.,  60  Cy. 

Finishes: . Gray-green  or  custom 


SUBSIDIARY  OF  EliXtnC  iOttipdtiy  INC 


14 


SIGNAL.  FEBRUARY.  I960 


SEMICONDUCTORS: 


H.  LESLIE  HOFFMAN 
President 

Hoffman  Electronics  Corp. 


IT  IS  LNTKKKSTING  to  note  that  eveiN 
major  step  forward  in  the  science 
and  art  of  electronics  has  been  pre¬ 
ceded  by  technical  improvements  in 
components,  often  in  unexpected  and 
seeminjily  unrelated  areas.  Such  an 
c\ent  in  history  occurred  only  a  dec¬ 
ade  aixo  when,  in  June  of  1918,  Drs. 
W  alter  Brattain  and  John  Bardeen  of 
Bell  J'elephone  Laboratories  disclosed 
their  invention  of  the  point  of  contact 
transistor.  J’his  discovery  ushered  in 
a  fundamental  revolution  in  our 
technology  and  gave  us  a  new  foun- 
<lation  u})on  which  to  build  electron¬ 
ics  into  a  wider  and  more  useful  art. 

I  call  your  attention  to  the  fact  that 
this  invention  was  an  American  ac- 
lomplishment  and  although  the  basic 
patent  was  filed  I  )y  our  country’s 
largest  corporation,  there  is  no  mo- 
nopolv.  Due  to  an  intelligent  licensing 
arrangement  we  have,  in  this  indus¬ 
try.  free  enterprise  in  a  most  stimu¬ 
lating  form. 

As  a  matter  of  fa(‘t.  many  of  the 
companies  who  were  deeply  involved 
in  vacuum  tube  technology  were 
slow  to  appreciate  the  {)otentialitit\ 
of  this  new  development.  J  his  })ro- 
vided  an  opportunity  for  new'  com- 
])anies  and  for  new  divisions  of 
established  electronic  companies  to 
move  into  the  void  and  assume  leader¬ 
ship  in  j)ioneering  this  new  art. 

Historically,  there  were  very  few' 
shipments  of  semiconductor  products 
prior  to  195.1  but  this  has  changed 
very  radically.  In  19.58,  industry 
shipments  amounted  to  .$225  million 
dollars.  It  would  appear,  in  19.59. 
that  shipments  will  be  in  excess  of 
.$.‘>50  million.  It  is  forecast  that  with¬ 
in  fi\(‘  Nears  the  industry  will  achieve 
an  annual  rate  exceeding  .$1  billion. 

It  is  my  opinion  that  solid  state 
pliNsics,  of  which  semiconductors  is 
the  most  precocious  c  hild.  represents 
an  (*poch  in  the  lives  of  men  whicli 
will  be  comparable  in  its  im})act  to 
the  eras  of  stone  and  iron,  machines 
and  powi'r. 


It  has  been  our  good  fortune  here 
at  Hoffman  Klectronics  to  have  been 
a  part  of  the  first  decade  of  pioneer¬ 
ing  this  new  industr).  Our  experi¬ 
ence  in  designing,  manufacturing  and 
marketing  semiconductor  devices  goes 
back  seven  years. 

Since  that  day,  our  company  has 
sold  nearly  10  million  silicon  semi¬ 
conductor  units,  broadened  its  line 
to  269  different  devices,  and  expanded 
its  facilities  to  18.5,000  s(|uare  feet. 

Dramatic  pioneering  and  rapid 
progress — that  is  the  story  of  the 
semiconductor  industry  and  of  Hoff¬ 
man’s  participation  in  it  to  date. 

Fortunately,  we  were  right  in  our 
decision,  back  in  1955,  in  selecting 
silicon  as  the  most  promising  of  all 
semiconductor  materials.  At  that 
time  little  was  known  of  silicon  but 
we  felt  that  its  superior  operating 
characteristics,  under  more  severe 
environmental  conditions,  Nvould  give 
devices  made  from  it  a  broader  mar¬ 
ket. 

Based  on  this  decision  and  a  par¬ 
allel  decision  to  specialize  in  diffused 
junction  devices,  our  company  was 
able  to  establish  many  “firsts”  in 
this  pioneering  period.  We  had  the 
first  commercially  available  silicon 
diode  in  19.5.5.  The  first  commercial 
silicMm  solar  cell  in  19.54.  The  first 
solar  power  pack  for  radios  in  1955. 

We  were  the  first  to  put  solar 
power  in  space.  This  occurred  when 
the  Vanguard  I  was  launched  on 
March  17,  1958.  It  is  still  transmit¬ 
ting  after  almost  25  months  of  con¬ 
tinuous  operation,  a  source  of  con¬ 
siderable  gratification  to  us. 

The  Explorer  VI  (“Paddlewheel”) 
satellite,  launched  August  6,  19.59, 
Nvas  the  first  to  use  ap})reciable 
amounts  of  solar  power.  8,000  of  our 
solar  cells  were  used  in  this  de\  ice. 

In  Dec  end)er  19.54.  we  introduced 
the  first  Zener  reference  dir)des,  mak¬ 
ing  |)ossible  man\  new  and  revolu- 
tionaiN  instruments  and  devices. 

Our  s(‘miconductor  devices  have 


electronics’ 

new 

building 

block 
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been  U!?e(l  in  the  Terrier.  Sidewinder, 
Sparrow’,  Nike  and  Atlas  missiles,  and 
ia  addition,  have  played  a  major  role 
in  the  simi)lification,  miniaturization 
and  imj)roved  performance  of  a  wide 
variety  of  electronic  equipments  in¬ 
cluding  computers,  control  instru¬ 
ments,  communications  devices,  etc. 

Although  we  shipped  our  first  solar 
cells  in  1955,  they  were  of  relatively 
low  efficiency.  The  space  require¬ 
ments  of  the  Vanguard  satellite  de¬ 
manded  cells  having  more  than 
double  the  efficiency  of  the  units  then 
in  production.  The  company’s  full 
resources  of  scientists,  engineers  and 
manufacturing  specialists  were  con¬ 
centrated  on  this  problem  and  we  de¬ 
livered  these  cells  with  required  ef¬ 
ficiency  and  on  time. 

Already,  in  a  period  of  four  years, 
we  have  more  than  doubled  the  origi¬ 
nal  efficiency  of  solar  cells.  This  cer¬ 
tainly  is  technical  progress  of  the 
first  order. 

It  has  been  our  objective  to  con¬ 
centrate  in  the  development  of  specific 
semiconductor  products.  Since  start¬ 
ing  in  the  semiconductor  industry, 
the  Hoffman  Semiconductor  Division 
has  shown  at  least  a  50%  sales  in¬ 
crease  each  year.  Each  year  we  have 
had  to  expand  our  facilities  and  per¬ 
sonnel  to  keep  pace  with  our  cus¬ 
tomers’  growing  requirements. 

With  the  recent  addition  of  our 
new  $2  million  Semiconductor  Center, 
we  have  a  capacity  in  Evanston,  Ill. 
and  El  Monte,  Calif,  capable  of  pro¬ 
ducing  35  to  40  million  dollars  worth 
of  semiconductor  devices  annually 
and,  when  fully  staffed,  the  tw'o  plants 
will  employ  more  tlian  2,000  em¬ 
ployees. 

Although  our  firm  has  thus  far 
specialized  in  low  power  rectification 
and  photo-voltaic  devices,  several 
new  product  classes,  including  tran¬ 
sistors,  are  scheduled  for  introduction 
in  early  1960.  These  new’  devices  will 
have  all  the  advantages  of  silicon,  of 
our  diffused  junction  techniques  and 
of  Hoffman’s  long  experience  in  man¬ 
ufacturing. 

Our  new  facilities  in  El  ^lonte  will 
produce  photo-voltaic  devices,  tran¬ 
sistors  and  other  new  j)roducts  and 
w  ill  provide  headquarters  for  the  Di¬ 
vision’s  research  and  marketing  func¬ 
tions.  1  he  existing  facilities  in  Evan¬ 
ston  will  continue  to  |)roduce  recti¬ 
fiers  and  regulating  devices  and  will 
continue  to  provide  services  for  them. 

Our  company  has  consistently  sup¬ 
ported  a  substantial  research  pro¬ 
gram  which  has  hc*en  dedicated  to  the 
advancement  of  the  semiconductor 
art.  We  are  part  of  a  galloping  tech¬ 
nology  and  today’s  t)roducts  could  he 


outdated  overnight  by  new  techno¬ 
logical  findings.  Consecjuently,  re¬ 
search  is  a  vital  part  of  our  everyday 
operations  rather  than  elegant  luxury. 

A  Look  Into  the  Future 

Now  for  one  or  two  looks  into  tlie 
future. 

Tlie  harnessing  of  the  sun’s  energy 
has  been  a  challenge  to  man  through¬ 
out  his  history.  In  the  past,  man  has 
attempted  to  utilize  the  heat  energy 
from  the  sun  without  knowing  that 
the  sun  could  also  generate  electricity 
directly.  We  know’  that  the  sun  ac¬ 
tually  puts  1,000  watts  of  energy  per 
square  yard  on  the  earth’s  surface  at 
high  noon  and  that  a  goodly  portion 
of  this  can  be  converted  directly  into 
electrical  power.  As  an  illustration, 
the  sun  delivers  more  power  to  the 
surface  of  Lake  Mead  than  is  pro¬ 
duced  by  the  enormous  generators 
at  Boulder  Dam. 

It  certainly  kindles  the  imagination 
as  to  what  the  future  would  hold  if 
we  could  find  an  economical  way  of 
harnessing  this  tremendous  God-given 
source  of  energy.  We  hear  much  to¬ 
day  of  our  responsibilities  in  assist¬ 
ing  the  backward  nations  of  the  earth 
as  a  step  tow’ard  w’orld  peace.  One 
cannot  help  but  observe  that  most  of 
these  countries  are  located  in  areas 
that  have  250  days  or  more  of  sun¬ 
shine  and  that  their  fundamental  need 
is  for  low  cost  energy. 

Civilization  has  been  in  j)ast  gen¬ 
erations  measured  by  the  electrical 
power  it  consumes.  Our  long  range 
planners  have  warned  that  our  pres¬ 
ently  known  reserves  of  coal  and  oil 
may  he  consumed  within  the  next  50 
to  75  years.  But  there  is  little  (h)ubt 
that  the  sun  will  continue  to  shine 
and  so  provide  another  power  source, 
in  addition  to  nuclear  energy,  to  fill 
our  nf*eds. 

Our  accomplishments  to  date  have 
been  to  supply  power  for  low  powered 
devices  or  for  instruments.  We  look 
forward  to  the  day  when  continual 
research  will  make  it  economically 
feasible  to  generate  pow’er  at  much 
higher  levels. 

If  you  sliould  visit  our  new  semi¬ 
conductor  center  at  El  Monte,  Calif., 
vou  would  see  two  exhibits  in  our 
lobby  which  demonstrate  the  poten¬ 
tials  of  the  solar  converter. 

Here  in  California  we  have  a  ver\ 
real  problem  of  w’ater  supply  and  it 
is  only  natural  that  a  Californian 
would  think  of  how’  we  could  convert 
salt  water  into  fresh  water  with  solar 
power.  You  w’ould  see  as  you  enter 
the  lobby,  on  the  left,  history’s  first 
solar  powered  salt  water  converter. 
You  may  taste  the  salt  water  before 
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RELIABILITY  is  designed  into 
Motorola  military  electronic  systems 
and  equipment  from  the  beginning... 
not  patched  on  later... an  inherent 
characteristic  of  all  Motorola  products 
for  three  decades.  From  cloud  nine  to 
assembly  line,  from  original  concept  to 
completed  military  contract,  uniform, 
dependable  performance  under  severest 
operational  environments  is  more  than 
an  objective... it  is  an  obsession  at 
Motorola.  This  spirit  motivates  850  top 
scientists  and  engineers  and  more 
than  3000  technical  specialists  in  all, 
deployed  at  Motorola’s  six  wholly- 
owned  facilities,  exclusively  engaged 
in  electronics  for  defense. 


Consistent  reliability  in  a  broad  mix  of 
military  electronic  programs  has  won  Motorola 
its  reputation  and  responsible  roles  in  these, 
and  other  advanced  fields: 

•  Military  Communication  Systems  &  Equipment 

•  Data  Transmission,  Processing  &  Display  Programs 

•  Missile  Systems,  Electronics  &  Instrumentation 

•  Electronic  Warfare  &  Countermeasures  Programs 

•  Anti-Submarine  Warfare  Systems  &  Equipment 

•  Applied  Research  &  Development  in  Microelectronics 

•  Advanced  Radar  &  Sensor  Developments 

•  Solid  State  Developments  in  Materials  &  Devices 

•  Navigation  Systems  &  Equipment 

•  Surveillance  Systems 

For  more  detailed  information,  a  comprehensive 
brochure  will  be  mailed  on  request. 

Qualified  technical  personnel  are  invited  to 
join  recognized  leaders  in  many  fields  of 
science  at  Motorola. ..and  share  in  solving 
complex  military  electronics  research, 
development  and  production  problems. 

Write  to  the  area  of  your  choice. 


CHICAGO  51.  ILLINOIS 
1450  NORTH  CICERO  AVENUE 
SCOTTSDALE,  ARIZONA 
8201  EAST  MCDOWELL  ROAD 
RIVERSIDE.  CALIFORNIA 
8330  INDIANA  AVENUE 
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Communications 


Instruments 


RC  A  now  offers  a  comprehensive  group  of  indus¬ 
trial  drift  field  transistors  specifically  designed 
for  industrial  and  military  high-frequency  com¬ 
munications,  instrumentation,  controls,  naviga¬ 
tion  and  mobile  equipment. 

These  application-tailored  types  capable  of 
operating  up  to  50  Me  and  above  in  rf  amplifier 
service  and  125  Me  and  above  in  oscillator  serv¬ 
ice  will  permit  a  large  safety  factor  in  your 
equipment  designs  and  assure  long-term  operat¬ 
ing  reliability.  They  feature  a  maximum  junc¬ 
tion  temperature  rating  of  100°C;  a  maximum 
transistor  di.ssipation  rating  of  120  Mw  in  free 
air  at  25°C,  and  higher  ratings  with  heat  sink; 
and  maximum  collector-to-base  voltage  rating 
of  —  40v,  except  for  the  2N1226  which  has  a 
—  GOv  rating  and  is  intended  for  those  critical 
military  and  industrial  applications  requiring 
such  a  high  voltage.  Millions  of  RCA  drift  field 
transistors  now  in  use  are  your  proof  that  RCA 
drift  field  types  are  today’s  number  one  answer 
to  the  designer  requiring  top  performance  and 
reliability  at  low  cost. 

Call  your  RCA  Field  Representative  now  and 
ask  him  about  RCA  Industrial  Drift  Field  Tran¬ 
sistors  with  performance  specifications  tailored 
to  your  specific  needs.  P'or  additional  technical 
data,  write  RCA  Com»'i”rcial  P]ngineering.  Sec¬ 
tion  1*.  Go  N\.  Somerville.  .\,  .1. 
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HIGH  FREQUENCY  AMPLIFIER  PERFORMANCE 

RCA  TYPE  NUMBERS 

h,^  20  to  175  (JEDEC  TO-44) 

2N1023 

2N384 

2N274 

h,,  20  to  175  (JEDEC  TO-33) 

2N1066 

2N1225 

2N1224 

h,j  50  to  175  (JEDEC  TO-33) 

2N1397 

2N1396 

2N1395 

50  Megacycles  (sig.  freq  ) 
Common  Base  Circuit 

Power  Gam  (db)  1 

Input  Resistance  (ohms)  ! 

Output  Resistance  (Ohms) 

Min.  Type  Max. 

1  18  21  24 

1  —  25  — 

—  8.000  — 

Min.  Type  Max. 

15  18  21 

—  30  — 

—  5,000  — 

Min.  Type  Max. 

30  Megacycles 

Common  Emitter  Circuit 

Power  Gain  (db)  | 

Input  Resistance  (ohms) 

Output  Resistance  (ohms) 

1 

1 

1 

20  23  26 

—  100  — 

—  8,000  — 

1 

16  20  24 

—  50  — 

—  5,000  — 

—  —  — 

2N1226-Hjgh  Voltage  Transistor  for  Video  Amplifier  and  General  Instrumentation  Service  is  identical 
to  2N1224  except  maximum  collector-to-base  and  punch-through  voltage  rating  60v. 


RCA  Drift  Field  Transistors  can  be  supplied  to  meet  MIL-S-19500B  specifications 


Common-Emitter  Circuit,  Base  Input. 
Ambient  Temperature  =  25°C 
DC  Collector-to-Emitter  Volts  =  12. 

DC  Emitter  Milliamperes  =  1.5. 


— ¥  —  -t- •*-4-4  +  —  f  1  4-4  44  -  — 

;  :  ti4  -  ' 

;  i 


, ,  1 1  i  I 


-1^0  20000  gj 


1  4  «  10  I  4  0  n  100 

fRt(.iUtNCY-Mc 

Performance  Characteristics  for 
Types  2N1023,  2N1066,  2N1397 


•  ANOTHER  WAY  RCA  SERVES  YOU  THROUGH  ELECTRONICS 

RADIO  CORPORATION  OF  AMERICA 

SEMICONDUCTOR  AND  MATERIALS  DIVISION  SOMERVILLE,  N,  J, 

East:  744  Broad  Street.  Newark,  New  Jersey,  HUmboldt  5-3900  •  Northeast:  64  "A"  Street,  Needham  Heights  94.  Massachusetts,  Hlllcrest  4-7200  •  East 

Central:  714  New  Center  Building.  Detroit  2.  Michigan.  TRinity  5-5600  •  Central:  Suite  1154.  Merchandise  Mart  Plaza,  Chicago,  Illinois,  WHitehall  4-2900 

West:  6355  East  Washington  Boulevard.  Los  Angeles.  California,  RAymond  3-8361  •  Southwest:  7905  Empire  Freeway.  Dallas  7,  Texas,  FLeetwood  2-8663 

Gov't:  224  N.  Wilkinson  St-eet,  Dayton.  Ohio,  BAIdwin  6-2366:  1625  "K"  Street.  N.W.,  Washington,  D  C.,  District  7-1260 

Available  through  your  Authorized  RCA  Distributor 
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it  "oes  inlo  tlie  converter  and  the 
fresh  water  as  it  leaves.  This  is  a 
demonstration  of  the  feasibility  of  this 
idea.  We  do  not  present  it  as  a  com¬ 
pleted  economic  solution. 

You  will  also  notice  a  solar  pow¬ 
ered  water  pump  in  the  lobby  which 
should  kindle  your  imajiination  as  to 
what  can  he  done  on  the  desert. 

Now  let  us  consider  what  will  he 
the  effect  of  semiconductor  devices 
on  the  home.  J'he  time  is  only  a  few 
V(*ars  distant  when  home  radio  and 
television  rt*ceivers  will  employ  tran¬ 
sistors  and  diodes  for  almost  all  func¬ 
tions  now  performed  by  electron 
tubes. 

In  addition  to  the  entertainment  in 
our  homes,  the  semiconductors  will 
affect  their  v(*ry  structure.  For  thou¬ 
sands  of  vears  man  has  been  heating 
his  hofiie  bv  burning  a  fuel.  This  is 
the  wav  it  is  done*  today,  jnactically 
witlH>ut  exception. 

Of  late  vears,  with  the  coming  of 
elt‘ctrical  power,  great  strides  have 
been  made  in  tin?  cooling  of  the  home 
in  the  summer  through  the  utilization 
(»f  complex  and  costly  machines. 

In  the  semiconductor  art  there  is  a 
|)hen(nnenon  called  the  **IVlti(^r  Ff- 
fect  ’  which  cari  revolutionize  our 
home  heatifig  and  cooling  and  I  be¬ 
lieve  that  its  exploitation  will  not  be 
much  longer  delayed.  "Ihe  P(‘ltier 
Fffect  describes  the  fact  that  dissimi¬ 
lar  semiconductors,  in  contact,  form 
a  junction  and  become  cool  on  one 
side  and  hot  on  the  other  with  the 
passage  of  a  current.  Reversing  the 
current  rtiiT*jst*s  the  hot  and  cold 
sidt^s.  It  takes  little  imagination  to 
forc'cast  walls  or  large  sections  of 
walls  comprised  of  a  sandwich  of 
these  two  materials,  (mrrent  passed 
from  the  outside  to  the  inside  of  the 
sandwicli  would  cool  the  inner  half, 
and  wh(*n  the  curreiit  is  reversed, 
would  warm  the  inner  half.  Here  is 
air  conditioning  at  its  ultimate.  No 
moving  parts,  no  maintenance,  and 
indefinite  life.  It  is  obvious,  too,  that 
the  same  principle*  can  be  readily 
used  for  the  eonstruction  of  borne 
K'frigerators. 

(a*rtain  crvstallinc  mat(*rials,  called 
phos|>hors.  have  the  ability  to  flu¬ 
oresce  in  a!i  electrical  field.  Again, 
sandwiches  can  be*  made  of  this  ma¬ 
terial  between  glass  plates  v^hich  have 
bt*en  pr(*part*d  as  transpar(*nt  elec- 
^rodes.  A  v(>ltage  betvvt‘en  these  elec¬ 
trodes  causes  the  sandwich  to  glow 
with  a  soft  and  uniform  light.  Un¬ 
doubtedly,  tbe  home  of  the  future 
will  be  illumined  by  ceilings  built  of 


these  devices,  and  as  for  the  power 
to  run  them,  I  have  already  talked  at 
length  about  the  silicon  solar  cell. 
Once  costs  can  be  brought  into  line, 
and  a  few  ])hysical  problems  solved, 
including  night-time  energy  storage, 
there  is  no  reason  why  the  shingles  of 
a  home  cannot  be  made  of  these  cells. 
With  one  kilowatt  of  power  available 
per  square  yard  of  surface,  it  is  easy 
to  see  that  the  average  home  could  be 
provided  with  all  the  power  it  re- 
(juires. 

Nothing  for  a  generation  has 
stirred  the  public  imagination  or 
stimulated  technical  thinking  as  much 
as  the  Sputniks  and  our  own  Van¬ 
guards  and  Explorers.  It  is  obvious 
that  we  are  now  well  into  the  age  of 
s|)ace  and  we  may  venture  a  few  pre¬ 
dictions  here  too. 

1  want  to  talk  about  the  future  of 
the  satellites,  not  as  explorers  of  outer 
sj)ace,  but  as  technical  emissaries  or 
robots  wbich  serve  the  needs  of  the 
peo|)le  on  earth. 

One  of  the  most  pressing  of  our 
needs  is  that  of  more  extensive  and 
more  relial)le  communications  be¬ 
tween  tbe  nations  of  the  world  and 
to  our  own  far-flung  global  interests. 
It  is  eiitirely  feasible  to  utilize  orbit¬ 
ing  or  stationary  satellites  as  relay 
stations  whicb,  of  course,  would  have 
fantastic  line-of-sight  ranges.  Natu- 
rallv'  these  satellites  will  be  tec'bnical- 
ly  complex  and  they  will  have  to 
utilize  the  latest  and  the  most  sophis¬ 
ticated  technical  advances.  Here  is 
where  the  semiconductors  will  be  at 
their  best.  1  predict  that  the  receivers 
and  the  transmitters  in  these  relaying 
satellites  will  be  built  around  semi¬ 
conductor  devices  to  the  comj)lete  ex¬ 
clusion  of  vacuum  tubes  and  I  predict 
that  they  will  be  powered  by  solar 
cells  deriving  tbeir  energy  frimi  the 
sun. 

I  believe  that  it  will  not  be  many 
years  before  svstems  of  orbiting  satel¬ 
lites  will  be  sharing  the  communica¬ 
tions  load  with,  or  even  supplanting, 
our  cables  and  our  long  range  radio 
svstems.  because  the  satellites  will  be 
able  to  do  some  things  which  are  not 
possible  at  all  for  the  cables  or  the 
radio  circuits. 

As  an  example,  the  satellites  could 
readily  provicle  high  quality  tele- 
V  ision  circuits  around  the  world.  I 
confidently  expect,  within  my  life¬ 
time,  to  sit  in  my  living  room  and 
witness  the  on-the-s])ot  happenings  of 
a  debate  in  the  English  Parliament,  a 
cherrv  festival  in  Japan,  the  Olympic 
games  in  Home,  or  a  concert  in 
Vienna. 

Another  area  of  interest  to  all  of  us 
is  that  of  health.  We  are  witnessing 


some  startling  uses  of  the  semicon¬ 
ductors  in  this  field.  This  is  especial¬ 
ly  true  in  diagnosis.  Parts  of  the 
body,  which  heretofore  have  been  ob¬ 
servable  only  through  the  use  of  the 
surgeon’s  knife,  can  now  l)e  inspected 
by  tiny  assemblies  of  semiconductors 
about  the  size  of  a  peq|.  These  are 
miiiiature  radio  transmitters  which 
are  safely  swallowed  by  the  patient 
and  which,  then,  transmit  their  find- 
ifigs  to  a  radio  receiver  outside  the 
body.  M  easurements  of  temperature 
are  readily  made  and  the  observation 
of  other  conditions  simply  awaits  de¬ 
velopment. 

Venturing  into  the  future  in  the 
semiconductor  field  is  a  fascinating 
occupation,  but  as  I  told  you  at  the 
outset.  I  have  limitt*d  these  few  re¬ 
marks  to  things  which  are  currently 
on  the  horizon  and  are  not  in  the 
l(*ast  visionary. 

I  lemind  you  that  the  deveIoj)mcnt 
of  semiconductor  devices  has  pro- 
gressed  almost  as  far  in  the  decade  of 
their  existence  as  vacuum  tubes  did 
in  do  years.  Relieve  me,  as  time  goes 
on  you  will  be  hearing  more  and 
more  about  the  impact  of  semicem- 
ductors  upon  our  civilization  and 
well-being. 

Electronics  must  be  reckoned 
among  the  major  assets  fd  our  na¬ 
tion,  faced  as  we  are  with  a  three¬ 
fold  challenge:  First,  to  maintain  our 
military  strength  at  a  level  that  will 
deter  aggression;  Second,  to  sustain 
an  economic  vitality  that  will  sujqmrt 
this  defense  effort  and  at  the  same 
time  provide  for  the  continued 
growth  and  progress  of  our  country 
and  Third,  to  explore  interplanetarv 
sj)ace.  In  each  of  these  vital  areas, 
scientific  and  engineering  progress, 
particularly  in  electronics,  is  the  con¬ 
trolling  factor  upon  which  ultimate 
success  depends. 

Four  hundred  vears  before  the 
birth  of  Christ  a  wise  man  in  Athens, 
said.  ‘‘The  learning  and  knowledge 
that  we  have  is.  at  the  most,  but  little 
compared  to  that  of  which  we  are 
ignorant.  ’  flis  name  was  Plato,  and 
what  he  said  then  is  even  truer  todav. 

The  new  S2  million  plant  in  El 
Monte  is  but  one  seed  of  a  vast  grow¬ 
ing  kn  ow  ledge  in  the  realm  of  s<»lifl 
state  electronics — a  realm  that  har¬ 
nesses  and  controls  electrical  energy 
through  the  medium  of  the  atom  for 
man’s  future  and  for  his  greater  well 
being. 

We  shall  be  working  here  on  the 
threshold  of  a  golden  age  in  electrical 
living  and  we  shall  do  our  best  to 
bring  that  age  quickly  and  benefirial- 
ly  to  everyone. 
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RC  A  now  offers  a  comprehensive  group  of  indus¬ 
trial  drift  field  transistors  specifically  designed 
for  industrial  and  military  high-frequency  com¬ 
munications,  instrumentation,  controls,  naviga¬ 
tion  and  mobile  equipment. 

These  application-tailored  types  capable  of 
operating  up  to  50  Me  and  above  in  rf  amplifier 
service  and  125  Me  and  above  in  oscillator  serv¬ 
ice  will  permit  a  large  safety  factor  in  your 
equipment  designs  and  assure  long-term  operat¬ 
ing  reliability.  They  feature  a  maximum  junc¬ 
tion  temperature  rating  of  100°C;  a  maximum 
transistor  dissipation  rating  of  120  Mw  in  free 
air  at  25'’C,  and  higher  ratings  with  heat  sink; 
and  maximum  collector-to-base  voltage  rating 
of  —  40v,  except  for  the  2N1226  which  has  a 
—  60v  rating  and  is  intended  for  those  critical 
military  and  industrial  applications  requiring 
such  a  high  voltage.  Millions  of  RCA  drift  field 
transistors  now  in  use  are  your  proof  that  RCA 
drift  field  types  are  today’s  number  one  answer 
to  the  designer  requiring  top  performance  and 
reliability  at  low  cost. 

Call  your  RCA  Field  Representative  now  and 
ask  him  about  RCA  Industrial  Drift  Field  Tran¬ 
sistors  with  performance  specifications  tailored 
to  your  specific  needs.  P'or  additional  technical 
data,  write  RCA  Com’^'wcial  Engineering.  Sec¬ 
tion  1>  <><•  .\X.  Somerville,  .1. 
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HIGH  FREQUENCY  AMPLIFIER  PERFORMANCE 

RCA  TYPE  NUMBERS 

20  to  175  (JEDEC  TO-44)  ^  2N1023  2N384  T  2N274 

20  to  175  (JEDEC  TO-33)  i  2N1066  '  2N1225  ^  2N1224 

h,  50to  175(JEDEC  TO-33)  2N1397  2N1396  2N1395 

. — i _ — - 1 - - - - - - - - - - 

50  Megacycles  (sig.  treq  )  Min.  Type  Ma*.  Min.  Type  Max.  Min.  Type  Max 
Common  Base  Circuit  i 

Power  Gain  (db)  18  21  24  15  18  21  —  —  — 

Input  Resistance  (ohms)  —  25  —  —  30  —  —  —  — 

Output  Resistance  (Ohms)  —  8,000  —  —  5,000  —  —  —  — 

30  Megacycles  j 

Common  Emitter  Circuit  | 

Power  Gain  (db)  20  23  26  16  20  24  —  —  — 

Input  Resistance  (ohms)  —  100  —  —  50  —  —  —  — 

Output  Resistance  (ohms)  —  8,000  —  —  5,000  —  —  —  — 

12.5  Megacycles 
Common  Emitter  Circuit 

Power  Gain  (db)  _  _  _  24  28  32  17  22  27 

Input  Resistance  (ohms)  —  —  —  —  250  —  —  150  — 

Output  Resistance  (ohms)  —  —  —  —  16,000  —  —  4,000  — 

1.5  Megacycles 

Common  Emitter  Circuit  | 

Power  Gain  (db)  —  —  —  —  —  —  40  45  50 

Input  Resistance  (ohms)  |  —  —  —  j  —  —  —  —  1,350  — 

Output  Resistance  (ohms)  !  —  —  —  i  —  —  —  —  70,000  — 

_ i - 1 _ _ _ _ _ _ _ _4 _ 

2N1226-High  Voltage  Transistor  for  Video  Amplifier  and  General  Instrumentation  Service  is  identical 
to  2N1224  except  maximum  collector-to  basc  and  punch-through  voltage  rating  60v. 

RCA  Drift  Field  Transistors  can  be  supplied  to  meet  MIL-S-19500B  specifications 


Common-Emitter  Circuit.  Base  Input. 
Ambient  Temperature  =  25°C 
DC  Collector-to-Emitter  Volts  =  —12. 
DC  Emitter  Milliamperes  =  1 .5. 
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Performance  Characteristics  for 
Types  2N1023,  2N1066,  2N1397 


®  ANOTHER  WAY  RCA  SERVES  YOU  TMROUQH  ELECTRONICS 

RADIO  CORPORATION  OF  AMERICA 

SEMICONDUCTOR  AND  MATERIALS  DIVISION  SOMERVILLE,  N.  J. 

East:  744  Broad  Street,  Newark.  New  Jersey,  HUmboldt  5-3900  •  Northeast:  64  "A"  Street,  Needham  Heights  94,  Massachusetts.  Hlllcrest  4-7200  •  East 

Central:  714  New  Center  Building.  Detroit  2.  Michigan.  TRinity  5  5600  •  Central:  Suite  1154,  Merchandise  Mart  Plaza,  Chicago.  Illinois,  WHitehall  4-2900 

West:  6355  East  Washington  Boulevard.  Los  Angeles.  California,  RAymond^-836i  •  Southwest:  7905  Empire  Freeway,  Dallas  7,  Texas,  FLeetwood  2-8663 
Gov't:  224  N.  Wilkinson  St-eet,  Dayton,  Ohio,  BAIdwin  6-2366;  1625  "K'  Street,  N.W.,  Washington,  D  C.,  District  7-1260 

Available  through  your  Authorized  RCA  Distributor 
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it  goes  into  the  converter  and  the 
fresh  water  as  it  leaves.  This  is  a 
demonstration  of  the  feasibility  of  this 
idea.  We  do  not  present  it  as  a  com¬ 
pleted  economic  solution. 

You  will  also  notice  a  solar  pow¬ 
ered  water  ])ump  in  the  lohhy  which 
should  kindle  your  imagination  as  to 
what  can  he  done  on  the  desert. 

Now  let  us  consider  what  will  be 
the  effect  of  semiconductor  devices 
on  the  home.  I'he  time  is  oidy  a  few 
years  distant  when  home  radio  and 
television  rec’eivers  will  employ  tran¬ 
sistors  and  diixles  for  almost  all  func¬ 
tions  now  performed  by  electron 
tubes. 

In  addition  to  the  entertainment  in 
our  homes,  the  semiconductors  will 
affect  their  \(*ry  strueture.  For  thou¬ 
sands  of  \ears  man  has  been  heating 
his  home  by  burning  a  fuel.  This  is 
the  wav  it  is  done  today,  })ractically 
without  exc(*ption. 

Of  late  \ears,  with  the  coming  of 
electrical  power,  great  strides  have 
been  rnadt*  in  tlu^  cooling  of  the  Inline 
in  the  summ<*r  through  the  utilization 
of  complex  and  costly  machines. 

In  the  semiconductor  art  there  is  a 
phenomenon  called  the  “IVltier  Ff- 
fect”  which  cafi  re\ olutionize  our 
home  heating  and  cooling  and  I  be¬ 
lieve  that  its  exploitation  will  not  be 
much  longer  delayed,  d  he  Peltier 
Fffect  describes  the  fact  that  dissimi¬ 
lar  semiconductors,  in  contact,  form 
a  junction  and  become  cool  on  one 
side  and  hot  on  the  other  with  the 
passage  of  a  current.  Reversing  the 
current  reverses  the  hot  and  cold 
sides.  It  takes  little  imagination  to 
forecast  walls  or  large  sections  of 
walls  comprised  of  a  sandwich  of 
these  two  materials.  Current  passed 
from  iht*  outside*  to  the  inside  of  the 
sandwich  would  cool  the  inner  half- 
arid  when  the  current  is  reversed, 
would  warm  the  inner  half.  Here  is 
air  conditioning  at  its  ultimate.  No 
mo\ing  ])arts,  no  maintenance,  and 
indefinite  life.  It  is  obvious,  too,  that 
the  same  principle  can  be  readily 
used  for  the  construction  of  home 
r(‘frigerators. 

C(*rtain  cr\stallim*  mat(*rials,  called 
phosphors,  have  the  ability  to  flu¬ 
oresce  in  an  electrical  field.  Again, 
sandwiches  can  !»(*  made  of  this  ma- 
t(*rial  lK*tween  glass  plates  which  have 
been  jirepared  as  transparent  elec- 
^rodes.  A  voltage  between  these  elec¬ 
trodes  causes  the  sandwich  to  glow 
with  a  soft  and  uniform  light.  Un¬ 
doubtedly,  the  home  of  the  future 
will  be  Illumined  by  ceilings  built  of 


these  devices,  and  as  for  ilie  power 
to  run  them,  I  have  already  talked  at 
length  about  the  silicon  solar  cell. 
Once  costs  can  be  brought  into  line, 
and  a  few  jiliysical  problems  solved, 
including  night-time  energy  storage, 
there  is  no  reason  why  the  shingles  of 
a  home  cannot  be  made  of  these  cells. 
With  one  kilowatt  of  power  available 
per  square  yard  of  surface,  it  is  easy 
to  see  that  the  average  home  could  be 
provided  with  all  the  power  it  re- 
(|uires. 

Nothing  for  a  generation  has 
stirred  the  public  imagination  or 
stimulated  technical  thinking  as  much 
as  the  S|)utniks  and  our  own  Van¬ 
guards  and  Explorers.  It  is  obvious 
that  we  are  now  well  into  the  age  of 
space  and  we  may  venture  a  few  pre¬ 
dictions  here  too. 

I  want  to  talk  about  the  future  of 
the  satellites,  not  as  explorers  of  outer 
space,  but  as  technical  emissaries  or 
robots  which  serve  the  needs  of  the 
people  on  earth. 

One  of  the  most  j)ressing  (d  our 
nc(‘ds  is  that  of  more  extensive  and 
molt*  reliable  communications  be- 
twt*en  the  nations  of  the  world  and 
to  our  own  far-flung  global  interests. 
It  is  entirely  feasible  to  utilize  orbit¬ 
ing  or  stationary  satellites  as  relay 
stations  which,  of  course,  would  have 
fantastic  line-of-sight  ranges.  Natu- 
rallv  these  satellites  will  be  technical¬ 
ly  complex  and  they  will  have  to 
utilize  the  latest  and  the  most  sophis¬ 
ticated  technical  advances.  Here  is 
where  the  semiconductors  will  be  at 
their  best.  I  predict  that  the  receivers 
and  the  transmitters  in  these  relaying 
satellites  will  be  built  around  semi¬ 
conductor  devices  to  the  complete  ex¬ 
clusion  of  vacuum  tubes  and  I  predict 
that  they  will  be  powered  by  solar 
cells  deriving  their  energy  frcmi  the 
sun. 

I  believe  that  it  will  not  be  many 
years  before  systems  of  orbiting  satel- 
iiles  will  be  sharing  the  communica¬ 
tions  Ioa<l  with,  or  even  sup})lanting. 
our  cables  and  our  long  range  radio 
svstems.  because  the  satellites  will  be 
able  to  do  some  things  which  are  not 
possible  at  all  for  the  caldes  or  the 
radio  circuits. 

As  an  cxamj)le.  the  satellites  could 
readilv  provide  high  quality  tele- 
\  ision  circuits  around  the  w  orld.  I 
confidently  expect,  within  my  life¬ 
time,  to  sit  in  my  living  room  and 
witness  the  on-the-sj)ot  happenings  of 
a  debate  in  the  English  Parliament,  a 
cheiTv  festival  in  Japan,  the  Olympic 
games  in  Rome,  or  a  concert  in 
Vienna. 

Another  area  of  interest  to  all  of  us 
is  that  of  health.  We  are  witnessing 


some  startling  uses  of  the  semicon¬ 
ductors  in  this  field.  This  is  esp(*cial- 
ly  true  in  diagnosis.  Parts  of  the 
body,  which  heretofore  have  b(*en  ob¬ 
servable  only  through  the  use  of  the 
surgeon’s  knife,  can  now  be  insp«*cted 
by  tiny  assemblies  of  semiconductors 
about  the  size  of  a  pea.  These  are 
miniature  radio  transmitters  which 
are  safely  swallowed  by  the  patient 
and  which,  then,  transmit  their  find¬ 
ings  to  a  radio  receiver  outside  the 
body.  Measurements  of  tenq)erature 
are  readily  made  and  the  observation 
of  other  conditions  simplv  awaits  de¬ 
velopment. 

Venturing  into  the  future  in  the 
semiconductor  field  is  a  fascinating 
occupation,  but  as  I  told  you  at  the 
outset.  I  have  limited  these  few  re¬ 
marks  to  things  whi(‘h  are  currefitly 
on  the  horizon  and  are  not  in  the 
K*ast  ^isionary^ 

I  remind  you  that  the  development 
of  semiconductor  devices  has  pro¬ 
gressed  almost  as  far  in  the  (h*cade  <»f 
their  e*xist(*nce  as  \acuum  tubes  did 
in  do  years.  Relieve  me,  as  time  goes 
on  you  will  be  hearing  more  and 
more  about  the  imj)a(*t  of  semicon¬ 
ductors  upon  our  civilization  and 
well-being. 

Electronics  must  be  reckoned 
among  the  major  assets  of  our  na¬ 
tion,  faced  as  we  are  with  a  three¬ 
fold  challenge:  First,  to  maintain  our 
military  strength  at  a  level  that  will 
deter  aggression:  Second,  to  sustain 
an  economic  vitality  that  w  ill  support 
th  is  defense  effort  and  at  the  same 
time  provide  for  the  continued 
growth  and  |)rogress  of  our  country’ 
and  Third,  to  explore  interplanetary 
space.  In  each  of  these  vital  areas, 
scientific  and  engineering  progress, 
particularly  in  electronics,  is  the  con¬ 
trolling  factor  upon  which  ultimate 
success  depends. 

Four  hundred  years  before  the 
birth  of  Christ  a  wise  man  in  Athens, 
said.  ‘‘The  learning  and  knowledge 
that  we  ha\e  is.  at  the  most,  but  little 
compared  to  that  of  yvhich  we  are 
ignorant.  ’  His  name  yvas  Plato,  and 
what  he  said  then  is  even  truer  todav. 

The  new  $2  million  j)lant  in  El 
Monte  is  but  one  seed  of  a  y  ast  grow  ¬ 
ing  knowledge  in  the  realm  of  solid 
state  electronics — a  realm  that  har- 
nt*sses  and  controls  electrical  energy 
through  the  medium  of  the  atom  for 
man’s  future  and  for  his  greater  well 
being. 

We  shall  be  working  here  on  the 
threshold  of  a  golden  age  in  electrical 
living  and  we  shall  do  our  best  to 
bring  that  age  quickly  and  benefirial- 
Iv  to  evervone. 
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—  GOVERNMENT  — 

FCC  YSAR  END  STATEMENT  by  John  C.  Doerfer,  Federal  Communications  Commission  Chair¬ 
man,  contains  some  interesting  figures  for  the  FCC*s  25th  year  of  operation.  Last 
year  570,000  radio  station  licensees  used  over  1,700,000  transmitters — an  increase  of 
85,000  stations  and  300,000  transmitters  for  the  year.  Radio  amateur  stations  in¬ 
creased  14,400  to  203,000  and  1959  saw  nearly  71,000,000  telephones  in  the  United 
States,  more  than  the  total  for  the  rest  of  the  world.  Further  facts  are  contained 
in  Chairman  Doerfer 's  annual  report  to  Congress.  The  FCC  official  notes  that  more 
than  65  different  categories  of  services  utilize  radio  for  a  wide  variety  of  pur¬ 
poses.  From  600  AM  stations  in  1934,  broadcast  authorizations  collectively  today 
exceed  10,000,  according  to  Mr.  Doerfer,  of  which  3,500  are  AM  and  over  970  and  930 
are  TV  and  FM,  respectively. 

NAVY  SHIPBUILDING  PROGRAM  for  1960  calls  for  the  construction  of  an  oceanographic 
research  ship  to  study  sound  transmission  in  the  ocean.  Designed  to  be  a  floating 
laboratory,  the  ship  will  test  scientific  and  naval  instruments  and  obtain  scien¬ 
tific  information  needed  for  oceanic  surveillance  systems.  Other  ships  to  be  built 
during  the  year  include  three  guided  missile  destroyers,  three  guided  missile  frig¬ 
ates,  four  nuclear-powered  attack  submarines,  two  escort  vessels,  one  submarine 
chaser,  one  escort  research  ship,  one  large  harbor  tug,  one  submarine  repair  berth¬ 
ing  and  messing  barge  and  two  landing  craft. 

RADAR  EXPERIMENTS  AT  ARPA  INSTALLATION  in  the  Pacific  Ocean  will  be  conducted  to 
detect  and  identify  incoming  ballistic  missile  warheads.  Two  high-power  radars  will 
be  operated  on  several  different  frequencies  in  order  to  exploit  the  various  flight 
phenomena  to  be  experienced.  These^experiments  conducted  by  the  Advanced  Research 
Projects  Agency  are  a  part  of  Project  Defender,  a  research,  experimentation  and 
systems  feasibility  demonstration  to  obtain  advanced  defenses  against  extra-atmos¬ 
pheric  vehicles. 

BUSINESS  AND  DEFENSE  SERVICES  ADMINISTRATION  of  the  Commerce  Department  has  amended 
one  of  its  defense  priority  regulations  to  insure  against  delivery  delays  which 
might  hinder  space,  defense  and  atomic  energy  projects.  All  contractors,  suppliers 
for  production,  construction  and  research  and  development  for  defense,  atomic  energy 
and  space  programs  are  required  to  identify  all  their  defense  purchase  orders  with 
the  appropriate  program  symbols  and  ratings,  under  the  new  Defense  Materials  System 
(DMS)  Regulation  No.  1  which  replaces  the  DMS  Regulations  1  and  2  and  represents  the 
first  general  revision  since  the  priority  system  was  established  in  1954. 

NATIONAL  SCIENCE  FOUNDATION  estimates  total  funds  for  scientific  research  and  de¬ 
velopment  in  the  United  States  will  reach  an  all-time  high  of  $12  billian  for  the 
year  1959-60,  up  $7  billion  from  the  level  of  1953.  An  NSF  study  found  an  increase 
of  nearly  160  percent  in  funds  used  by  private  firms  from  1953-54  to  1959-60.  Ex¬ 
penditures  by  these  organizations  are  expected  to  rise  from  $3.6  billion  to  a  pro¬ 
jected  $9.4  billion  during  the  period.  More  than  half  the  funds  expended  by  indus¬ 
try  were  found  to  have  come  from  the  Government,  with  70  percent  of  industry’s  funds 
expended  on  development  rather  than  research. 

NAVAL  ARCTIC  EXPLORATION  will  take  place  sometime  in  the  next  three  months,  accord¬ 
ing  to  Navy  officials.  The  U.  S.  Navy  icebreaker  USS  STATEN  ISLAND  and  the  nuclear 
submarine  USS  SARGO  will  participate  in  this  exploratory  cruise  into  the  Bering  and 
Chuckchi  Seas  and  the  Arctic  Basin.  The  purpose  of  the  cruise  is  to  continue  the 
exploration  of  the  Arctic  Basin  to  collect  oceanographic  data  and  to  establish  more 
clearly  ice  conditions  in  the  Arctic  during  the  winter  months. 

PENTAGON  TO  ADOPT  INDUSTRY  STANDARDS,  specifications  and  practices  whenever  and 
wherever  possible,  according  to  Perkins  McGuire,  Assistant  Secretary  of  Defense  for 
supply  and  logistics.  The  new  procedures  and  policies  for  military  standardization 
will  help,  it  is  believed,  reduce  costs  of  military  purchases  and  stocks. 

NATIONAL  BUREAU  OF  STANDARDS  is  engaged  in  probability  and  statistics  studies  basic 
to  the  prediction  of  system  reliability.  The  results  of  this  work  can  be  used  in 
evaluating  the  reliability  of  electronic  computers,  weapons  systems  and  other  com¬ 
plex  equipment,  it  is  believed. 
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SEVERAL  OFFICES  IN  THE  PENTAGON  have  new  occupants.  Starting  at  the  top,  Thomas  S. 
Gates,  Jr.,  former  Secretary  of  the  Navy  and  Deputy  Secretary  of  Defense  immediately 
prior  to  his  present  appointment,  is  Secretary  of  Defense.  Air  Force  Secretary  James 

H.  Douglas  has  been  elevated  to  Deputy  Secretary  of  Defense  and  Dudley  C.  Sharp  has 
been  promoted  from  Under  Secretary  of  the  Air  Force  to  Secretary.  Brig.  Gen.  Austin 
W.  Betts  has  been  named  head  of  the  Advanced  Research  Projects  Agency  which  is  now 
under  the  supervision  of  Dr.  Herbert  F.  York,  director  of  Defense  Research  and  Engi¬ 
neering.  Gen.  Betts  was  Army  military  assistant  to  Dr.  York. 

U.  S.  PATENT  OFFICE  is  using  electronic  computer  techniques  to  speed  up  its  patent 
searching  process.  For  the  first  time  the  agency’s  punched-card  file,  which  hereto¬ 
fore  could  be  processed  only  on  specially-built  equipment,  is  being  adapted  to  com¬ 
mercially  available  data-processing  equipment.  The  automated  searching  system  is 
being  tested  first  on  a  huge  mass  of  patent  data  covering  chemical  compounds  that 
form  the  basis  for  many  commonly  used  plastics.  If  the  techniques  work,  the  system 
may  be  adapted  for  most  problems  in  patent  searching  throughout  the' chemical  field. 

IMPORTANCE  OF  THE  MOON  as  a  means  of  studying  the  Solar  system  was  stressed  by  Dr. 
Robert  Jastrow,  Chairman,  Lunar  Science  Group,  Goddard  Spa  e  Flight  Center  at  a  re¬ 
cent  National  Aeronautics  and  Space  Administration  press  conference  when  the  offi¬ 
cial  stated  that  "the  moon  is  more  important  than  Mars  and  Venus."  He  continued, 

"The  moon  is  the  only  object  that  we  have  accessible  to  us  which  has  not  been 
destroyed  by  erosion  ...  Mars,  Venus  and  Earth  all  have  an  atmosphere  and  possibly 
had  oceans  at  one  time.  But  the  moon  is  the  only  one  that  has  all  of  its  history 
written  on  it.  And  therefore  if  we  want  to  know  the  origin  of  the  Solar  system  it 
is  the  moon  that  we  have  to  go  for.  I  think  that  is  the  basic  reason  why  we  as 
scientists  ^re  so  interested  in  the  moon." 

AIR  FORCE  JET  SET  WORLD  SPEED  RECORD  by  flying  at  speeds  twice  that  of  sound  in 
December.  Flying  1,216  m.p.h.  a  Republic  F-105  Thunderchief  completed  the  100  kil¬ 
ometer  course  at  Edwards  Air  Force  Base,  Calif.,  in  183  seconds,  topping  the  mark  of 

I, 100  m.p.h.  set  last  June  by  a  French  Air  Force  pilot.  The  navigating  precision 
demonstrated  during  the  high  speed  flight  over  a  closed  circular  course  "is  just 
what  is  needed  to  attack  supersonic  airborne  targets,"  according  to  Republic  Avia¬ 
tion  Corp.  which  developed  the  plane. 

CONTRACTS ;  ARMY ;  Radio  Corporation  of  America,  installation  of  new  equipment  to  im¬ 
prove  missile-measurement  capabilities  of  the  missile-tracking  ship,  U.S.A.S. 

AMERICAN  MARINER,  $8,911,904;  Western  Electric  Co.,  Inc.,  engineering  and  technical 
services  covering  the  Nike  field  support  program,  $1,705,379.  NAVY ;  Chance  Vought 
Aircraft  Corp.,  Aeronautics  Div. ,  continued  production  of  F8U-2N  Crusader  jet  fight¬ 
ers,  $58  million;  Grumman  Aircraft  Engineering  Corp.,  production  of  WF-2  Tracers, 
the  Navy’s  first  carrier-based,  early-warning  aircraft,  $26,365,776;  Martin  Co., 
additional  production  of  the  Bullpup  air-to-surface  guided  missile,  $22,600,000; 
Hazeltine  Corp.,  production  of  32,000  sonobuoys,  electronic  submarine  detecting  de¬ 
vices,  over  $4  million;  General  Electric  Co.,  Heavy  Military  Electronics  Dept.,  de¬ 
velopment  of  new  long  range  air  search  radar,  $3,600,000.  AIR  FORCE;  North  American 
Aviation,  Inc.,  continued  research  and  development  in  the  Minuteman  intercontinental 
ballistic  missile  program,  $115,000,000;  Westinghouse  Electric  Corp.,  production  of 
portable  Early  Warning  Radar  with  inflatable  antenna,  $10,600,000;  Raytheon  Co., 
production  of  7600  high  power  electronic  tubes  for  use  in  Semi-Automatic  Ground  En¬ 
vironment  (SAGE)  height  finding  radar,  $4,835,000. 

—  INDUSTRY  — 

GENERAL  TELEPHONE  &  ELECTRONICS  CORP.  has  announced  the  formation  of  General  Tele¬ 
phone  &  Electronics  Laboratories  Inc.,  a  wholly-owned  subsidiary  to  be  engaged  in  a 
wide  range  of  scientific  research  activities  in  the  communications  and  electronics 
fields.  The  nucleus  of  the  research  organization  will  be  the  Bayside,  N.  Y.,  Research 
Laboratories  of  Sylvania  Electric  Products  Inc.,  a  GT&E  subsidiary^ 

RADIO  CORPORATION  OF  AMERICA  will  consolidate  its  Washington,  D.  C.,  operations  in  a 
new  13-story  glass  and  aluminum  building,  named  the  RCA  building,  next  month. 

Pinckney  B.  Reed,  RCA’s  vice  president  in  charge  of  Washington  activities,  states 
that  the  structure  will  contain  an  RCA  501  Electronic  Systems  Center  to  provide  data 
processing  service  for  government  agencies  and  business  clients. 

COLLINS  RADIO  CO.  will  develop  a  microwave  communication  system  and  a  tropospheric 
'scatter  communication  system  to  be  installed  in  the  Washington,  D.  C.  area, under  a 
$1  million  contract  from  the  U.  S.  Army  Signal  Corps.  More  than  120  channels  will 
be  carried  on  both  systems.  The  majority  of  channels  are  simplex  for  links  between 
the  HF  point-to-point  transmitter  and  receiver  sites  and  associated  communication 

(Continued  on  paf:e  32) 
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Sig  nal  fires  flaming  across  a  network  of  some  nine  stations  over  a  distance  of  sixty  miles 
flashed  the  news  of  the  fall  of  Troy  to  Agamemnon’s  palace  at  Mycenae.  Tele  in  Greek  means 
distance,  and  this— in  I  194  b.c.— was  telecoiumuuications. 

The  newest  and  most  adv’anced  technique  in  telecommunications  is  the  tropospheric 
scatter  method  using  ultra  high  frequency  signals  which  travel  beyond  the  horizon,  leap-frogging 

mountains,  oceans,  and  other  geographical  barriers. 

The  development  of  tropo  scatter  equipment  technique  has  been  pioneered  by  Radio  Engineering 
Laboratories,  Inc.  We  at  ’REL  are  responsible  for  the  design  and  construction  of  the  radio 

equipments  for  eight  out  of  nine  major  tropo  networks. 

We  welcome  the  opportunity  to  use  this  experience  in  solving  your  commercial  and  military 

telecommunications  problems. 

Radio  Engineering  Laboratories* Inc 

A  suhsiiiiiiry  of  Dynamics  Corporation  of  America 

Dept.  G  •  29-01  Borden  Ave  •  Long  Island  City  1,  NY 
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THIS  1’AI‘KK  on  Ballistic  Missile  Management  is  divided 
into  two  parts:  the  criteria  and  techniques  used  for 
logistic  management  of  ballistic  missiles  and  brief  per¬ 
sonnel  })s\chologv  obstM'vations  related  to  such  manage¬ 
ment. 

The  Air  Materiel  Command’s  San  Bernardino  Air  Ma¬ 
teriel  Area  (SBAMA)  is  centered  at  Norton  Air  Force 
Base,  some  50  miles  east  of  Pasadena.  Our  mission  is  to 
manage  logistical  support  for  the  Thor  intermediate  range 
ballistic  missile,  the  Atlas  intercontinental  ballistic  mis¬ 
sile,  and  the  Titan  intercontinental  ballistic  missile. 

[Reaching  back  into  very  recent  history,  when  the  re¬ 
search  and  development  phase  of  the  Atlas,  Titan  and 
d  hor  weapon  systems  had  progressed  to  the  point  well 
enough  defined  to  start  fabrication  of  test  hardware,  the 
logistical  support  phase  came  into  being. 

The  Air  [Research  and  Development  Command,  our 
own  Air  Materiel  Command.  Air  Training  Command,  and 
the  Strategic  Air  Command  recognized  the  need  for  de- 
velojirnent  of  logistics  calling  for  radical  departure  from 
s\ stems  supporting  conventional  weapons  in  1956. 

So  here  were  weapon  systems  that  would  have  no  flying 
hour  program,  no  post  D-Day  support.  A  missile  flies 
but  once,  and  then  only  in  anger.  This  system  would  re- 
(|uir(*  support  guaranteeing  the  highest  readiness  index 
around  the  clock,  three  hundred  sixty-five  days  a  year. 

What  would  such  a  system  look  like?  A  |)lan  approved 
in  November  of  1956  held  the  answer.  Such  a  Logistic 
Support  Systein.  said  the  plan,  must  he  highiv  responsive, 
reflexive  in  reaction,  and  create  minimum  administration 
at  scpiadron  level. 

d  he  following  criteria  were  listed: 

(  1  I  Centralized  knowledge  of  assets.  This  was  to  say 
that  to  ])rovide  a  highly  responsive  support  system,  the 
weapon  su])port  manager  had  to  have  at  his  fingertips 
the  complete  world-wide  logistic  status  for  his  wea})on. 

(2  I  Data  processing.  Ordy  through  use  of  high  speed, 
electronic  data  processing  e(|uipment  coubl  up-to-date 
c(*ntralized  knowledge  of  assets  and  reflex  logistics  l»e 
attaiiUMl. 


(5)  Automatic  resupply.  If  the  weapon  system  was 
to  be  held  in  constant  readiness,  it  had  to  be  completely 
supported,  stocked  with  normal,  operational  s})ares,  con¬ 
tinuously — with  a  zero  out-of-commission  objective.  This 
was  to  be  accomplished  through  electronic  data  process¬ 
ing  programs  designed  to  ship  supplies  automaticallv. 

(  1(  Minimum  administration  at  operational  level.  The 
business  of  the  ballistic  missile  squadron  is  to  maintain 
a  constant  state  of  readiness.  It  was  not  to  be  burdened 
with  details  of  stock  record  accounts,  reordering,  and  so 


forth.  The  electronic  data  processing  ecjuipment  (Fd)PEi 
would  centralize  all  record  keeping  and  relieve  the  squad¬ 
ron  of  these  details. 

(5l  Rapid  communications.  A  responsive  logistic  sys¬ 
tem  using  would  be  largely  ineffective  without 

rapid  communications.  Therefore,  all  squadrons,  con¬ 
tractors.  and  storage  sites  were  to  be  directly  connected 
with  the  data  processing  center  by  transceiver  and  tele¬ 
type  channels. 

i6|  Air  transportation,  d  he  movement  of  replenish¬ 
ment  spares  must  be  tuned  to  all  other  phases  of  this 
highly  responsive,  rapid  and  reliable  logistic  support  sys¬ 
tem.  Hence,  air  movement  would  be  used  to  the  optimum. 

(  7)  Source  to  user.  This  says  it  is  faster  to  ship  di¬ 
rectly  tr)  the  s(|uadron  from  the  source,  whether  it  he  an 
Air  Force-stocked  item  at  a  de.|)ot  or  from  a  contractor 
production  facility. 

(8l  Maximum  maintenance  at  site.  Movement  of  ma¬ 
jor  items  ()f  equipment  is  both  costly  and  time  consuming. 
It  also  refjuires  costly  inventories  because  of  lengthened 
pipelines.  Therefore  all  maintenance  possible  will  be  con¬ 
ducted  at  the  squadron  location. 

These  were  the  basic  criteria  from  which  were  moulded 
the  advanced  integrated  logistic  support  svsterns  to  sup¬ 
port  and  keep  our  big  sticks.  Thor  and  Atlas,  on  a  15- 
minute  state  of  readiness.  We  had  thus  recognized  new 
objectives,  and  could  now  proceed  to  implement  a  more 
advanced  means  of  keeping  Napoleon’s  belly  full. 

In  late  1956  a  small  task  force  began  the  job  of  defin¬ 
ing  the  logistics  parameters  using  electronic  data  process¬ 
ing  equi})ment.  Systems  designs  in  mid- 1957  were  con¬ 
cerned  with  requirements,  due-ins.  levels,  failures,  and  so 
forth.  Concurrently,  another  group  watched  the  Research 
and  Development  missile  test  program  to  pick  up  bits  of 
hardware  knowledge.  Still  another  ])rovided  the  systems 
design  people  with  technical  logistics  guidance. 

While  the  integrated  processing  system  was  being  firmed 
up.  logistics  people  were  engaged  in  initial  provisioning, 
technical  data  collection,  cataloging,  and  the  many  other 
initial  logistic  activities  prior  to  initial  operational  sup¬ 
port  to  the  Thor  and  Atlas.  Suddenly  Sputnik  I  made  its 
indelible  mark  across  our  minds.  This  resulted  in  rapid 
acceleration  of  the  Thor  program,  which  meant  that  this 
missile  could  not  be  sujiported  initially  by  the  integrated 
data  processing  system.  Meanwhile  work  proceeded  fever¬ 
ishly  to  complete  an  advanced  logistic  system  in  time  to 
support  Atlas,  the  5500  nautical  mile  missile. 

During  the  past  two  years  one  IBM  705  computer  was 
installed  at  San  Bernardino  Air  Alateriel  Area,  shaken 
(  Continued  on  ])a^e  ^26  i 
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Most  commended  features  of  AIFAX  Maps 


Crisp  brown  markings  on  clean  white  paper  Ease  of  writing  and  erasing  enhances  analysis  Clear  crisp  duplicates  by  Bruning  or  Ozalid 

•  PLUS  THESE  UNIQUE  FEATURES  .  .  . 

LOW  COST — Alfax  paper  cost  savings  on  full  schedule  operation  save  1/3  to  2/3  in  yearly  operation  costs. 

CLEAN — electricity  is  the  ink  for  Alfax  paper,  ion  deposits  make  crisp  brown  marks  without  dust,  smudge  or  chemical  irritants. 

STABLE  Alfax  stores  indefinitely  .  .  .  contains  no  voids  or  splices  .  .  .  recording  marks  are  permanent. 


Most  commended  features  of  ALDEN  RECORDERS 


•  EASE  OF  INSTALLATION 


compact  and  mobile 


Uncrate 


Clean  crisp  maps  Immediately 


•  EASE  OF  OPERATION 


new  high  in  clean,  quiet  operation 


Automatic  and  continuous  Time  clock  programming 


Instantly  visible 


Easy  paper  loading 


EASE  OF  MAINTENANCE 


Front  panel  checks 

•  PLUS  THESE  UNIQUE  FEATURES 


Back  connector  checks 


Plug-in  construction 


Air  Freight  replacement 


NEW  ERA  IN  CONTINUOUS  FACSIMILE  NETWORK  OPERATION  with  ALDEN 
FLAT  COPY  SCANNING  SYSTEM  .  Compact,  mobile  flat  copy  scanners  provided  by  Alden  Electronic  & 
Impulse  Recording  Equipment  Co.,  Inc.,  Westboro,  Mass,  moved  onto  the  new  U.S.  Weather  Bureau  Hi-altitude  Weather  Facsimile 
Network  Feb.  16,  1959  to  begin  a  new  era  in  simplified  facsimile  communications  systems. 


. .  REPLACES  2  DRUMS  AND  2  SCANNER  HEADS 


ALDEN  FACSIMILE 
MAPS... 

.  .  .  why  ive  think 
you’ll  like  them  too. 

Since  1954  Alden  Facsimile  Weather  Map 
Recorders  and  Alfax  maps  have  been  replac¬ 
ing  existing  facsimile  equipment  on  the 
National  facsimile  Weather  Map  Network 
at  an  accelerating  rate. 

U.  S.  Weather  Bureau  stations  converting  to 
Alden  equipment  will  be  complete  by  the 
end  of  the  fiscal  year  with  many  independ¬ 
ent  forecasters,  air  lines  and  institutions 
following  suit. 

The  new  U.  S.  Weather  Bureau’s  high  alti¬ 
tude  weather  network,  local  and  overseas 
networks  are  being  expanded  with  Alden 
Facsimile  Recorders  and  continuous  flat  copy 
scanners. 

s|e 


Fifteen  out  of  twenty  forecasters  after  havin/j  op¬ 
erating  experience  with  all  w'cather  facsimile  systems 
indicated  a  marked  preference  for  Alden  Recorders 
and  Alfax  Maps. 

ALDEN  ELECTRONIC  AND  IMPULSE 
RECORDING  EQUIPMENT  CO.,  INC. 

Westboro,  Moss. 


RUNNING  [j]  1  COPY  BEING  ; 

/  LOADED  / 


COPY  CUT  DRUM  SIZE 

BLmiMTeS  COPY  SUB  LmiTATIONS 

•  INSTALLATION  SIMPLIFIED  .  .  . 

Uncrated  from  fold-a-\vay  shipping  boxes  at  Suitland, 
Maryland,  and  Idlewild,  N.Y.  —  Alden  scanners  rolled 
in,  plugged  in  and  turned  on  to  begin  new  era  in  weather 
facsimilie  networks.  Tested  in  2  hours  for  60,  90,  120 
rpm,  the  equipment  was  turned  over  to  the  U.S.  Weather 
Bureau  personnel  the  same  day.  Addition  of  transmission 
and  receiving  points  has  been  expanded  with  higher  speed 
operation  of  120  rpm  started  June  20th  on  completion  of 
line  balancing  by  American  1  elephone  and  Telegraph  Co. 
which  doubled  the  speed,  transmitting  copy  of  the  same 
detail  (size  of  characters  and  information  not  enlarged) 
as  at  60  rpm. 

•  EASE  OF  COPY  HANDLING  .  .  . 


1' 


VJ'ith  map  sizes  no  longer  re¬ 
stricted  to  drum  mounting,  contin¬ 
uous  transmissions  of  maps  (one 
after  the  other)  with  one  scanner 
halves  the  space  and  maintenance 
problems,  makes  possible  scan¬ 
ning  the  original  plotted  maps 
without  cutting  to  size;  map  plot¬ 
ters  and  forecasters  hdiXQ originals 
hack  in  [  _>  the  time. 


Flat  Copy  Scanner  with  expandable  copy  feed  head  takes 
maps  any  width  or  length  —  fed  straight  or  kitty  corner. 


•  FOCUS  SMUDGE  ELIMINATED 


•  '  ' 


'i  Sif' 


DRUM  SCANNING  CEQUIRES 


*  LI6MT  SOURCt  i  * 
B  pworo  cfu 

f  fOCAl  Lf  NGHf  g 


•  -i 


PERFECT  copy  LOADING 


Focus  smudge  caused  by  unusually  thick  copy  or  copy  lifting  from  drum 

With  cop>  feed  rolls  precisely  positioning  surface  of  map 
on  flat  copy  scanner  table,  exact  focal  lengths  are  main¬ 
tained  for  clear,  sharp  recordings. 

•  MOST  COMMENDED  FEATURES 

Personnel  familiar  with  prior  facsimile  scanning  tech¬ 
niques,  lauding  this  new  breakthrough  in  weather  facsimile 
techniques,  highh  commend  these  features; 

•  ease  of  copy  handling 

•  compactness  and  mobility  of  equipment 

•  quietness  and  dependability  of  operation 

•  cleanness  and  sharpness  of  copy  produced 

Hi-Altitude  Facsimile  Weather  Drops .  .  .  are  available  from  American  Telephone  and  Telegraph 
Co.  for  qualified  companies  and  organizations. 

For  others  interested  in  facsimile  communication  systems,  Alden  Electronics  makes  flat  copy 
scanner  heads  and  recorders  in  ail  sizes  and  speeds  (up  to  30  times  present  network 
speeds),  furnishing  components  to  qualified  manufacturers,  and  complete  systems  to  end 
custoitiers.  We  invite  your  inquiry  .  . 
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clown,  and  debugged.  Still  another  was  placed  in  opera¬ 
tion  in  September  1959.  A  Burroughs  220  computer  was 
delivered  in  November  1959.  The  Thor  program  has  been 
supportc3d  by  an  interim  or  partial  advanced  logistic  sys¬ 
tem,  and  the  Atlas  has  been  su})ported  since  its  opera¬ 
tional  introduction  last  September  by  the  advanced  sys¬ 
tem. 

The  Directorate  of  Logistic  Support  Management  at 
SBAMA  recently  completed  the  initial  provisioning  and 
data  collection  for  Thor  and  initial  operational  support 
for  Thor  squadrons  at  Vandenberg  Air  Force  Base,  Calif., 
and  in  the  United  Kingdom.  The  Directorate  is  support¬ 
ing  one  operational  Atlas  ICBM  complex  at  Vandenberg, 
with  support  planned  in  early  1960  for  Warren  Air  Force 
Base  and  subse(|uent  complexes.  Initial  provisioning  and 
data  collection  has  commenced  on  the  Titan  ICBM,  with 
somewhat  later  full-scale  provisioning  and  support  of  its 
programmed  squadrons. 

Transfer  of  executive  management  responsibility  for 
Thor  in  early  1960,  followed  by  Atlas  and  Titan,  to  my 
directorate,  will  free  the  Air  Research  and  Development 
Command  and  the  AMC  Ballistic  Missile  Center  at  Ingle¬ 
wood  to  address  all  of  their  efforts  to  the  development 
of  new  weapons. 

Th  is  is  the  picture.  I  have  spared  you,  at  least,  a  recita¬ 
tion  of  heartaches  and  headaches  that  this  violently  fore¬ 
shortened  ballistic  missile  development  and  logistics  pro¬ 
gram  held  for  us  in  the  Air  Force  and  in  industry. 

Aspects  of  Missile  Management  Techniques 

Knowing  a  little  ol^  the  picture  intimately,  I  am  com- 
j)elled  to  cite  some  aspects  of  today’s  ballistic  missile 
management  techniques. 

At  present  our  two  705  IBM  systems  at  SBAMA  ac¬ 
count  for  a  total  of  56,000  parts  on  the  Atlas  Intercon¬ 
tinental  Ballistic  Missile;  35,000  parts  on  the  Thor  Inter¬ 
mediate  Range  Ballistic  Missile,  and  11,000  parts  for  the 
Titan  Intercontinental  Ballistic  Missile,  plus  input  of 
other  necessary  logistic  statistics.  Our  Data  Processing 
Center  employs  225  skilled  individuals.  Rental  costs  of 
each  month  are  in  the  neighborhood  of  $112,000.  Main¬ 
tenance,  of  course,  is  covered  l)y  this  rental  fee. 

Let  us  suppose  that  a  missile  count-down  is  in  progress. 
Suddenly  a  red  light  flashes  in  the  block  house.  The 
count-down  stops,  technicians  discover  that  a  new  part 
is  needed  within  the  missile  system. 

A  hurry-up  call  goes  from  the  control  room  in  the 
block  house  to  the  strategic  missile  squadron  supplv.  An 
expediting  oflicer  takes  over  for  the  part  requirements. 
He  passes  the  word  to  the  stock  room.  Here,  only  min¬ 
utes  away  from  the  waiting  missile  on  the  launching  pad 
are  the  end  proflucts  of  logistic  siij)|)ort  management. 
Spare  parts,  provisioned  and  kept  up  to  predetermined 
stock  levels,  serialized  for  com])atibilitv  with  the  Con¬ 
figuration  of  the  weapon  system  they  support — are  kevs 
to  operational  readiness.  Only  by  maintaining  an  inviolate 
level  can  each  missile  squadron  be  self-suflicient  inde¬ 
pendent  of  enemy  action  or  technical  breakdowns. 

Tlie  part  so  urgently  needed  is  located  by  bin  or  shelf 
number.  Already  packaged  for  shipment,  it  is  (|uicklv 
checked  out  and  delivered  to  the  waiting  “ex|)edite”  V(*- 
hicle,  always  kept  standing  by  for  the  short  run  to  the 
launching  pad. 

The  average  time  from  malfunction  to  deliverv  of  the 
new  part  is  30  minutes — with  a  maximum  allowable  time 
of  60  minutes. 

The  part  is  delivered  to  technicians  and  the  defective 


item  is  handed  in  return  to  the  driver.  It  goes  back  to 
Squadron  Su[)ply,  inspection  and  bench  check,  whereupon 
the  squadron  determines  whether  it  has  the  capability  to 
repair  the  item.  If  it  is  judged  not  s(|uadron  reparable, 
it  is  shipped  immediately  from  the  squadron  directly  to 
a  contractor  or  Air  F'orce  depot  repair  facility. 

All  of  this  sounds  like  a  simple  operation,  but  without 
a  data  })rocessing  system,  it  could  have  taken  hours  to  re¬ 
cord  and  transmit,  and  weeks  or  months  for  resupply  ac¬ 
tion,  With  this  EDB  techni(|ue.  it  can  be  record(‘d  in 
minutes.  The  data  is  transmitted  in  micro  seconds — and 
resu[)ply  action  initiated  immediately  and  automatically. 

Essential  facts  of  su|)ply  action  are  p(*ncilled  in  on  pre¬ 
printed  work  sheets  called  variable  data  forms.  The  forms 
are  relayed  to  a  skilled  key-punch  operator.  He  go(‘s  first 
to  the  squadron  master  card  file.  In  this  deck  is  a  card  for 
ever)  direct  mission  item  which  supports  the  weapon  sys¬ 
tem.  The  master  cards  have  been  code  punched  before 
issuance  with  all  fixed  data  that  is  available.  In  the  key 
punch  machine  all  of  this  fixed  data — such  facts  as  stock 
number,  alpha  coded  description,  predetermined  sujjply 
level,  and  many  other  constants  from  the  master  card  are 
reproduced  automatically  on  the  various  transaction 
cards. 

Next,  the  operator  punches  such  variable  data  as  are 
recjuired  for  each  transaction  cardT— such  one-time  facts 
as  time,  place,  and  circumstances — transcribed  from  the 
pencilled  work  sheets  into  machine  data  code.  On  the 
transaction  card  every  detail  of  parts  issued  is  reported 
to  the  launching  site  for  field  maintenance:  the  resultant 
drop  in  sijuadron  supply  stock  levels.  iiKspection  reports 
on  the  failed  part,  and  the  repair  action  which  is  thus 
generated,  and  the  fact,  time,  and  the  method  of  shi}>- 
rnent  from  squadron  direct  to  the  repair  depot. 

These  carefullv  registered  holes  represent  the  interac¬ 
tion  of  human  beings  and  hardware.  This  is  part  of  bal¬ 
listic  missile  logistics.  To  be  sure  of  accuracy,  the  punched 
holes  are  independently  verified  in  another  machine  that 
rejects  any  discrepancy. 

At  this  point  this  basic  input  goes  forward  fiorn  the 
sfjuadron  at  Vandenberg,  in  Cheyenne  or  in  England,  for 
example,  to  the  electronic  data  processing  center  at  .Norton 
Air  Force  Base,  dhis  input,  received  through  tran.<icei\ ers. 
provides  the  raw'  material  wliich  is  refined  into  logistic 
su|)port  management.  It  flows  in  from  many  sources: 
missile  scjuadrOns,  contractors.  Air  Force  depots.  It  re¬ 
ports  in  code  each  detail  of  hundreds  of  difTerenl  typ«*s  of 
transactions. 

file  key-punched  cards  hre  fc*cl  into  a  card-tubc*-fape 
converter.  Each  tape  rtol  can  store?  the  information  ob¬ 
tained  on  25(M)  cards,  saving  sjiace.-  time  and  money, 
file  tape  rebels  are  read  by  the  ccmtral  proc*c‘ssing  unit  in 
the  ner\e  centc*r  of  this  electronic*  data  conqilex. 

The  computer  operator  at  the  console  monitems  the  ma- 
c  hine  to  insure  that  programmc*cl  c)pc*rations  go  forward 
on  schedule. 

Each  ty  pe  of  tape  run  has  been  previously  programmed 
into  the  c*omputer  so  that  the  operator  needs  only  to  jiress 
a  button.  For  example,  one*  run  c  an  sec|uentially — chec  k 
sloc  k  levels,  ujidate  the*  master  file,  prepare  rc*cjuisilions 
for  automatic  resupply  to  the  scjuadrons.  schedule  dam¬ 
aged  items  or  as.semblies  for  depot  rejiair  and  .sc*t  up  a 
suspen.^^e  file  for  their  return  all  this  in  a  matlc*r  of  min¬ 
utes.  30  do  thc*se  things  the  c*omputc*r  demands  accurate 
data  c  arefully  proce.ssccl. 

If  the  facts  are  wrong,  the*  machine  yvill  give  wremg 
answers,  take  wrong  action  but  signals  “tilt.”  (lards 
must  be  correctly  punched  at  scjuadron  Icnel  if  h»gistic? 
supjiort  is  to  yvork  at  managemt*nt  le\(*l. 

[Continued  on  page  .5()) 
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systems  management  problems? 


As  today’s  weapons  and  sup¬ 
port  systems  become  more  and 
more  complex,  the  need  for 
teamwork  and  cooperation 


among  contractors  assumes 


increasing  importance.  Hoffman,  a  pioneer  in 
the  development  of  the  TEAM  concept,  has 
acquired  a  unique  capability  in  systems  man¬ 
agement.  Hoffman’s  ability  to  draw  together 
the  specialized  talents  of  several  organizations 
is  demonstrated  by  the  success  of  the  eight- 
company  “Tall  Tom”  Team  for  the  U.  S.  Air 
Force  — an  example  of  how  Hoffman  can  help 
solve  your  systems  management  problems. 
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REFRACTORY 

METALS 

part  1 

Editor^ s  I\ote:  Since  some  oj  our  AFCEA  Chapters  now  sponsor  educational  programs  for  high  school  students,  ue  will, 
from  time  to  time,  publish  articles  in  SIGNAL  which  uill  provide  information  of  educational  value  for  those  interested  in  the 
science  field. 


WK  SKK  MANY  PICTURKS  these 
days  in  the  press  and  on  tele¬ 
vision  of  the  firing  of  rockets  and 
missiles.  When  we  see  them  in  color 
the  bright  red  glow  of  the  nozzle 
through  which  the  propelling  jet  is¬ 
sues  is  evidence  that  this  orifice  or 
rocket  nozzle  is  one  of  the  most 
severely  stressed  parts  of  the  entire 
missile.  The  temperature  of  the  flame 
passing  through  these  nozzles  may 
range  from  5000 °F  to  6000 ®F.  It  is 
believed  that  fuels  are  available 
which  would  exceed  these  temper¬ 
atures  if  there  were  means  available 
to  permit  the  use  of  such  fuels.  The 
nozzle  must  withstand  not  only  the 
extreme  pressures  and  temperatures 
of  the  propelling  jet  but  also  the  very 
high  velocities  which  abrade  and  ab¬ 
late  the  surface.  Whether  there  be 
one  or  a  plurality  of  these  nozzles 
on  the  missile  the  problem  is  essen¬ 
tially  the  same — that  the  speed  and 
range  of  the  vehicle  are  limited  by 
the  ability  of  these  nozzles  to  meet 
the  severe  conditions. 

V  Similar  problems  of  temperature 
and  pressures  beyond  the  range  of 
ordinary  experience  are  found  in 
other  aspects  of  s])ace  travel.  For  ex¬ 
ample,  in  the  acceleration  of  vehicles 
taking  off,  the  leading  surfaces  are 
subjected  to  increasing  temperatures 
as  the  velocity  increases.  There  is 
here,  however,  the  fortunate  circum¬ 
stance  that  the  velocity  of  a  taking 
off  vehicle  is  lowest  where  the  air  re¬ 
sistance  is  highest  and  attains  maxi¬ 
mum  velocity  only  in  the  absence  of 
appreciable  air.  However,  in  the  case 
of  re-entry,  particularly  of  manned 
vehicles,  the  problem  of  temf)erature 
resistance  assumes  a  tremendously 
important  role.  In  a  typic-al  case  of 
re-entry  a  vehicle  traveling  at  a  speed 
of  about  18,000  miles  per  hour  would 
be  gin  a  glide  at  an  elevation  of  some 
75  miles,  by  taking  an  angle  to  the 
horizontal  of  only  2°.  By  the  time  the 
vehicle  had  reached  an  elevation  of 
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25  miles  the  surface  temperature  of 
the  vehicle  would  be  in  the  vicinity 
of  4,750°F,  and  the  speed  would  have 
increased  to  some  18,560  miles  per 
hour.  If  the  glide  angle  should  be 
increased  to  3°,  temperatures  com¬ 
pletely  destructive  would  be  en¬ 
countered. 

Materials  Criti cal 

Materials  for  construction  of  these 
vehicles  constitute  probal)ly  the  larg¬ 
est  area  of  uncertainty  and  dilliculty. 
Xot  only  in  power  plants  but  also  in 
skin  surfaces  as  well  as  in  structural 
members,  the  ability  t(j  withstand 
both  very  high  temperatures  and  high 
stresses  is  encountered.  For  example, 
the  materials  selected  must  have  high 
melting  |)oints;  they  must  possess 
strength  over  a  wide  temperature 
range,  and  they  must  possess  a  meas¬ 
ure  of  ductility,  at  least  a  lack  of 
brittleness  and  the  abilitv  to  resist 
sudden  thermal  and  mechanical 
shocks,  llie  materials  should  be  able 
to  resist  erosion  of  high  velocity 
supersonic  speeds  and  they  should  re¬ 
sist  oxidation  at  high  temj)eratures, 
or  at  least  be  so  protec  ted  as  not  to 
be  destroyed  by  oxidation.  Finally, 
these  materials  of  construction  must 


be  such  that  they  can  be  formed  into 
large  sheets,  welded  or  cast,  or  other¬ 
wise  wrought  to  the  necessary  con¬ 
tours. 

So  far  these  requirements  have 
limited  the  selection  of  structural  ma¬ 
terials  largely  to  the  metallic  field 
and  to  wha/.  we  term  the  refractory 
metals.  We  use  the  term  refractory  to 
imply  a  high  melting  point,  in  ex¬ 
cess  o  f  2(X)()°C  or  about  3600°  F. 
Other  industries,  notably  fhe  copper 
and  brass  industry,  use  refractory  to 
define  dilliculty  of  working  and  to 
some  extent  that  applies  also  to  our 
metals. 

Four  refractory  metals  produced 
bv  the  Fansteel  Metallurgical  Cor¬ 
poration  are  tantalum,  columbium, 
tungsten  and  molybdenum.  They  are 
classified  about  in  the  center  of  the 
well-known  periodic  table  of  the  ele¬ 
ments.  Tantalum  and  columbium,  in 
the  fifth  group  of  the  periodic  table, 
are  very  similar  in  their  chemical 
and  metallurgical  properties  except 
in  the  matter  of  density,  tantalum 
being  very  nearly  twice  as  heavy  per 
unit  volume  as  columbium.  I  he  other 
two  metals,  tungsten  and  rnoKbde- 
num,  appearing  in  the  sixth  group  of 
the  periodic  table  and  having  clumii- 
cal  and  metallurgical  })roperlies  simi¬ 
lar  to  each  other,  also  have  the  same 
relationship  to  each  other  in  the 
matter  of  density  as  tantalum  to  co¬ 
lumbium,  tungsten  being  very  nearly 
-  twice  as  heavy  ar  mol\ bdeniim. 

In  a  tabulation  of  the  metallic  ele¬ 
ments  having  melting  points  in  excess 
of  2()00°C  (3632°F)  there  will  be 
found  ten  elements.  Arranged  in  the 
order  of  decreasing  melting  point 
they  are:  tungsten,  melting  point 
61.52°F;  rhenium,  5732°F;  tantalum, 
5125°F;  osmium,  I892'’F;  molyb¬ 
denum,  4752°F;  iridium,  4449°r  ; 
columbium,  4379°  F;  ruthenium, 
4352°F:  hafnium.  3866° F.  and  bo¬ 
ron  3812°F.  Of  these  metals,  osmium, 
iridium  and  ruthenium  are  precious 
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metals  in  short  supply  and  priced 
out  of  consideration.  Rhenium  also 
is  a  rare  and  high  priced  metal  selling 
for  as  much  as  S2,0()0  a  pound.  Haf¬ 
nium  is  not  a  plentiful  element  nor 
is  it  high  on  the  list  of  melting  points. 
That  leaves  tungsten  as  our  metal  of 
highest  melting  point,  tantalum  next, 
then  molyhdenum  and  columbium. 
Tungsten  and  tantalum  are  also  quite 
heavy  metals,  both  being  in  excess  of 
twice  the  weight  of  iron,  whereas  mo¬ 
lybdenum  and  columbium  are  more 
nearly  of  the  same  order  of  magni¬ 
tude  as  iron. 

Tungsten,  in  the  form  of  moder¬ 
ately  fine  wire,  is  one  of  our  strong¬ 
est  if  not  the  strongest  pure  element, 
having  a  tensile  strength  in  excess  of 
million  pounds  per  square  inch. 
However,  this  metal  must  be  severely 
worked  in  order  to  develop  a  fibrous 
structure  to  attain  this  degree  of 
tensile  strength.  As  first  made,  the 
material  is  neither  ductile  nor  readily 
workable.  Molybdenum  is  more  easily 
formed  than  tungsten,  although  it  is 
a  rather  hard  and  not  too  ductile 
metal.  Tantalum  and  columbium,  on 
the  other  hand,  are  quite  soft  and 
very  readily  formed. 

Tufigsten  is  really  a  metal  built 
upon  a  heroic  scale.  It  is  our  strong¬ 
est  metal,  one  of  the  most  dense,  one 
with  perhaps  the  greatest  natural 
hardness  and  the  least  workable  char¬ 
acter.  It  requires  high  temperatures 
to  work  it  into  usable  form  and  after 
such  working  it  is  necessary  to  heat 
it  to  approximately  2o()0°F  in  order 
to  allow  it  to  recr\ stallize.  After  such 
recrystallization,  it  has  lost  most  of 
its  ductility.  ^ 

An  unfavorable  characteristic  of 
all  of  these  metals  is  that  they  are 
(juite  readily  subject  to  oxidation  and 
absorption  of  gases  from  the  atmos¬ 
phere.  rendering  them  either  brittle, 
as  in  the  case  of  tantalum  and  co- 
lunibiuni.  or  causing  destructive  loss, 
particularly  in  the  case  of  molybde¬ 
num  where  the  oxide  of  molybdenum 
volatilizes  at  not  much  over  900°F. 
Conse(juently,  all  of  these  metals 
must  be  protected  against  atmospheric 
attack  while  hot.  Much  effort  has 
and  is  being  devoted  to  the  develop- 
m(*nt  of  suitable  coatings  for  these 
metals  at  elevat(“d  ttunperatures. 

Mention  was  made  earlier  that 
speed  range  and  altitude  depend  upon 
llame  teni])eratures.  for  lower  tem¬ 
peratures,  nozzles  of  molybdenum  are 
adecjuate.  Ihnvever,  as  j)erformance 
requirements  incrt'use,  the  llame  tem¬ 
peratures  become  higher  than  molyb¬ 
denum  can  Avithstand.  There  are 
other  metals  of  higher  mt'lting  point 
that  can  be  used,  such  as  tantalum. 


and  this  is  being  tried.  Our  present 
knowledge,  however,  indicates  that 
maximum  j)erformance  will  not  b  ) 
had  until  tungsten  nozzles  and  pans 
are  available. 

It  is  in  the  tungsten  area  that  Mr. 
Yancey  will  discuss  some  of  the  work 
which  Fansteel  has  been  doing  in  an 
effort  to  reconcile  the  great  need  for 
tungsten  parts  with  the  difficulties  of 
producing  such  parts  from  tungsten. 

part  2 

WITHIN  THE  LAST  few  years  there 
has  been  a  tremendous  increase 
in  the  interest  and  use  of  pure  tung¬ 
sten  products  or  alloys  containing  a 
high  percentage  of  tungsten.  Due  to 
its  density  it  is  being  used  in  the 
atomic  energy  field  for  the  absorption 
of  radiation  from  highly  radioactive 
materials.  Another  major  use  of  tung¬ 
sten  alloys  is  in  the  dampening  of 
vibrating  parts  of  high  speed  aircraft. 
These  high  density  products  are  made 
by  cementing  tungsten  particles  to¬ 
gether — like  gravel  in  concrete.  This 
process  is  called  powder  metallurgy. 
The  mechanical  properties  of  these 
alloys  are  dependent  mainly  on  the 
nature  of  the  cement,  and  not  of  the 
tungsten  particles.  Melting  point, 
density,  high  temperature  strength, 
modulus  of  elasticity  of  the  alloys 
and  other  properties  are  inferior  to 
those  of  pure  tungsten.  Also,  it  is 
practically  impossible  to  work  the 
powder  metallurgy  product  except  by 
machining. 

We  have  asked  ourselves  at  Fan- 
steel  many  times,  “Why  not  make 
these  products  out  of  pure  tungsten 
if  it  is  superior?” 

The  answer  is  that  up  to  the  sum¬ 
mer  of  1958  nobody  knew  how  to 
fabricate  tungsten  in  other  than  rela¬ 
tively  simple  shapes.  Also,  the  ratio 
of  cost  to  economical  performance 
did  not  provide  the  incentive  to  de¬ 
velop  new  manufacturing  techniques 
in  wrought  tungsten.  Emphasis  has 
changed  rapidly  in  recent  months  and 
now  it  is  being  placed  upon  ])erform- 
ance  rather  than  cost. 

The  constant  pressure  to  obtain 
greater  reliability  and  longer  life  in 
electronic  tubes  and  controls;  to  re¬ 
duce  component  sizes;  to  process  ma¬ 
terials  at  higher  temperatures;  to 
manufacture  compements  and  assem¬ 
blies  that  will  have  adequate  strength 
at  unbelievable  operating  temper¬ 
atures,  and  to  construct  the  research 
e(|uipment  for  the  exploration  of  new 
high  temperature  phenomena  has 
made  it  necessary  to  develop  processes 
for  the  fabrication  of  pure  tungsten 
products.  And  now  it  appears  that 


tungsten  will  assume  an  important 
role  in  rockets  and  space  vehicles. 

It  is  in  this  area  of  development 
that  we  believe  a  significant  break¬ 
through  has  been  made. 

Suppose  the  question  is  asked, 
“Why  is  the  fabrication  of  tungsten 
so  exceptional?”  For  one  thing,  it  is 
necessary  to  heat  it  to  temperatures 
at  which  stainless  steel  and  some  of 
the  super-alloys  with  which  you  are 
familiar  would  be  molten. 

The  next  logical  question  is,  “How 
do  you  hold  it  while  working  it?” 
and  the  answer  is,  “You  don’t.”  That 
is,  you  don’t  hold  it  very  long.  The 
working  of  tungsten  must  be  done  at 
a  high  temperature  and  must  be  done 
very  quickly. 

Once  you  have  done  some  prelimi¬ 
nary  working,  continued  working  is 
less  severe,  but  here  you  run  into 
another  problem — its  terrific  strength 
and  its  tendency  to  lose  ductility  as 
it  approaches  room  temperature — so 
much  so  that  if  a  hot  tungsten  part 
is  put  into  contact  with  a  cold  tool 
in  such  a  way  that  it  surrounds  the 
tool,  the  tungsten  begins  to  shrink 
and  the  tool  begins  to  expand.  The 
result — a  broken  tungsten  part. 

C(jnsidering  the  ductility  of  tung¬ 
sten  versus  temperature  we  find  that 
as  the  tungsten  cools  to  a  temperature 
approaching  800°F.  it  rapidly  loses 
much  of  its  ductility  and  rapidly 
gains  in  strength.  This  means  that 
tools  have  to  be  fabricated  from  an 
alloy  that  has  good  high  temperature 
strength  in  itself,  and  considerable 
resistance  to  wear. 

Forgings  are  made  in  a  series  of 
steps  or  sequences,  taking  advantage 
of  tungsten's  increased  ductility  as  it 
is  subjected  to  further  working.  The 
forging  technique  may  be  used  for  a 
simple  rivet,  the  target  in  a  new  de¬ 
sign  of  X-ray  tul)e,  the  throat  of  a 
rocket  nozzle,  or  any  one  of  a  variety 
of  electronic  tube  components. 

Large  X-ray  targets  can  be  made 
bv  pressing  tungsten  powder  into 
preformed  shapes  which  can  then  be 
sintered  and  forged  to  acceptable 
density.  There  are  numerous  prod¬ 
ucts  that  can  be  fabricated  b)  this 
method. 

Another  new  development  is  seam¬ 
less  tungsten  tubing  produced  by  hot 
extrusion.  For  all  we  know  an  ex¬ 
truded  tube  reduced  by  70%  of  its 
original  area  could  be  used  for  draw¬ 
ing  thinner  walled  tubing,  or  it  could 
be  hot  u})set  to  make  a  special  shape. 

It  could  even  be  cut  into  slices  for 
flywheels  in  self  winding  wrist 
watches,  for  electrical  contacts,  for 
small  gvroscope  rotors,  or  for  many 

{Continued  on  j)age  41  ) 
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by  CAPTAIN  E.  E,  WALLER,  AS/SigC 


18.201  - 1.778 1 19.500^- ''  1.432  - 121  ■  5.628: 


military  translingua 


(Till*  niilhor  is  slaliotM>cl  ut  ihe  Lnitod  Stales  Army  Seeiirily  Ag;eney,  School 
and  TraiiiiiiK  Cienler,  llq.  Company,  1st  Bn.,  Fort  Devens,  Mass.) 


O.NK  OK  THK  fascinating  recent  de- 
\elo|nnents  in  linguistics  has 
etnerjied  after  several  years  of  research 
at  the  I  niversity  nf  Iowa.  Seven 
years  ajro  Dr.  Krich  Funke,  Mead  of 
horeijin  Studies  at  the  State  Lniver- 
sitv  of  I^^\^a.  hejian  wo  rk  on  a  meth¬ 
od  for  interlin^uistic  communication. 
A  prac  tical  application  of  Dr.  Funke’s 
method  is  Military  Translin<rua.  which 
is  desiuncd  for  multilingual  military 
commands  and  international  commer¬ 
cial  correspondence. 

Since  the  dawn  of  history,  the  mili¬ 
tary  leader  has  I)een  faced  with  the 
prohh'itt  of  precise  communication 
with  allies  and  elements  of  his  com¬ 
mand  who  use  different  longues  and 
dialects.  I  he  celerity  of  modern  war- 
fare  and  the  need  for  all  the  allies  that 
tin*  Free  W Orld  can  muster  in  tliese 
challenging  times  impinges  heavily  on 
the  efforts  of  the  soldier  to  explore 
everv  new  vehicle  that  may  help  him 
find  a  meaningful,  simple,  precise,  un- 
classified  method  of  iriterlinguistic 
communication. 

The  translingua  script  offers  inter¬ 
esting  possibilities  to  alleviate  this 
age-uld  military  problem.  It  recog¬ 
nizes  the  validity  of  the  sage  advice  of 
.Sun  d'zu:  ‘‘lie  wh  o  has  a  thorough 
knowledge  of  his  own  conditions  as 
the  condition  of  the  enemy  is  sure  to 
win  in  all  battles.” 

Translingua  divides  all  human 
knowledge  into  some  ‘T")  numerical 
categories  (for  example,  lo  denotes 
“medicine  and  health,”  and  20  refers 
to  the  “armed  forces”),  which  are.  in 
turn,  broken  into  suh-concepts  to 
make  up  a  basic  vocahularv  of  2o, ()()() 
w  tnds  of  a  numerical  language. 

How  is  this  used? 

Take, the  title  of  this  article.  Its 
deletvi>e  e(|uivalent  would  he:  lo.2()l- 
1 .778:3- 1 9.300 :4- 1 .432 : 1 8- 1 2 1-5.628. 
Assume  that  the  originator  is  a  West 
German  commander,  (General  Karl  von 
Hhein.  Without  needing  a  knowledge 
of  Fnglish  or  any  other  language 
used  in  a  \A3()  command,  he  has 
been  able,  hv  the  use  of  his  German- 


translingua  dictionarv,  to  prepare  this 
Iranslingua  numerical  sentence  from 
the  following  German:  “Der  Feiml 
griff  die  Stadt  iiherraschend  von 
Siiden  an.”  The  English-speaking 
recipient,  just  the  same  as  a  Forlu- 
guese,  Dutch,  Italian  or  other  lan¬ 
guage  group,  without  leaving  the  do¬ 
main  of  his  own  language,  can  simply 
obtain  his  own  tongue  by  the  use  of 
his  translingua-lhiglish  dictionary  (  or 
translingua-Portuguese,  translifigua- 
Dutch,  etc.  I,  to  obtain:  “The  enemy 
attacked  the  city  surprisingly  from 
the  south.” 

When  dealing  with  the  more  exotic 
languages  of  the  East  and  the  con¬ 
comitant  problems  of  translation,  the 
use  of  translingua  comes  into  closer 
focus,  especially  in  preventing  the 
tyro  linguist  from  making  serious 
mistakes  stemming  from  a  lack  of 
j)recise  knowledge  of  idioms  or  tech¬ 
nical  military  terminology.  Anyone 
who  has  heard  a  story  repeated  sev¬ 
eral  times  readily  understands  the 
possibility  of  distortion  when  many 
people  are  involved.  It  mav  seem 
humorous  that  “jack  up”  in  Spanish 
could  he  literally  translated  as  “to 
raise  w  ith  the  cat,”  but  the  exigencies 
of  the  military  situation  in  modern 
conflict  may  not  give  us  the  luxury 
of  enough  well-trained  language  per¬ 
sonnel  to  prevent  a  modern  version 
of  the  Tower  of  Babel.  The  followinji 
})assages  may  point  up  the  ease  of 
using  translingua  if  a  dictionary  is 
av  ailahle: 

You,  as  an  l']nglish-speaking  recipi¬ 
ent.  4nay  receive  the  following  sen¬ 
tence  froni  an  Arab  originator.  (Gen¬ 
eral  Abdullah:  7.1803-6.1  ()()() :2-3.-l()(): 

I  7-3.623-3.626-3.429 :4-6. 103 :2.  T  h  e 
Arabic  original  of:  “Algutru  ’hnisrl\u 
\uksueinu  ’zzawi\ata  ’shsharjirdlyata 
’shsharglyata  min  afrlgiyatin.”  may 
be  reiidered  into:  “'riie  land  of  Egvj)t 
forms  the  north-east  angle  of  Africa.” 
bv  learning  the  simple  translingua 
grannnar  and  by  (juickly  looking  up 
t'ach  number,  as  separated  by  dashes. 
Other  examples  could  be  given  in  lan- 


'3  he  man 


gnages  ranging  from  Spanish  to  In¬ 
donesian  and  Swedish  to  ('.hinese. 

Iranslingua,  by  itself,  is  no  more 
safe  than  ordinary  English.  Its  vo¬ 
cahularv  needs  more  revision  for  mili¬ 
tary  use.  It  is  no  more  dilhcult  to 
use  than  a  telephone  directory  and  its 
vocahularv  numerical  ecjuivalenls  do 
not  change,  though  they  may  be 
addc'd  to  at  any  time  by  n(*w  words 
or  new  colicepts.  3  he  follow  ing  ex¬ 
ercise  evinces  the  preciseness  of  trans¬ 
lingua  grammar  in  action: 

8. 1  - 1 .  K)2-7.31 2 :4  for.  **  I  he  man 
drinks  water.”  • 

8.1- 1.1()2:3-7.312:  I  for,  *’3  he  man 
drank  the  water.” 

8.1- 1.162:8-7.312:1  for.  **3  he  man 
will  drink  the  water.” 

8.1:1-1.11)2-7.312:4  for,  “Ihe  men 
drink  the  water.** 

8.1- 1.162-2.3.3-7.312:  1  for.  “3  he 

man  drinks  cold  water.*’ 

8.1- 3.770-1.162-7.312:1  for.  “The 
man  drinks  the  water  today.” 

8. 1- 1- 1.1 62-7..)  12:4  for,  “33ie  man 
does  not  drink  water.” 

8. 1  -29  -1.11:3-11 9-3 1 . 1  - 1 .  U)2 :3-7.3 
12:4  for,  “Ihe  man  who  came  into 
the  house  drank  water.” 

ll-lI-1.162-.3()-7.312:[  for,  “You 
can  drink  this  water.” 

11-4-1 1-1. 162-.3()-7.312:  l  for.  “You 
cannot  drink  this  water.” 

1 1  -.33-1 1-1.1 62-.3()-7.3 1 2 :  1  for,  “’i  ou 
can  drink  this  water  now.” 

.\ote  the  simple  secjuence  of  words 
arid  the  use  of  *':!*’  for  the  j)lural 
conct*pt  and  “:  1*’  for  the  direct  ob- 
ject. 

Bes(*arch  into  thcj  ?uianc<*s  of  trans- 
lingua  usage*  and  practical  applica¬ 
tions  thereof  is  continuing  at  the 
State  I  fiiversitv  of  Iowa  (  Iowa  (atv  ) 
under  directiori  of  Dr.  Ennke.  In  a 
da\  when  our  Eree  \\  Orld  allies 
speak  language's  ranging  from  Nor¬ 
wegian  to  I'urkish  and  Bortugue‘se  to 
Siamese,  ariy  meaningful  multi-lin¬ 
gual  conce|)t  be*e  ()me*s  us«*ful  for  e*on- 
sidere*d  study.  As  Bacon  has  rioted, 
‘‘Kn  owit'dge  is  p(jwe*r.*’ 
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RECORD  TELEVISION 
PICTURES  ON  TAPE 

AMPEX  VIDEOTAPE^  TELEVISION  RECORDER 

The  simplicity  of  tape  recording  is  brought  to  closed  circuit  television 
applications  with  the  Ampex  VR-IOOOB.  Picture  and  sound,  or  4,000,000+ 
cycle  data  are  recorded  with  advantages  not  available  with  film  or  other 
data-recording  media. 

IMMEDIACY  The  picture  being  recorded  —  either  from  a  direct  or 
beamed  signal  from  the  television  camera  — can  be  monitored  as  it  Is 
recorded.  Moments  later,  when  rewound,  the  tape  can  be  replayed  on 
the  TV  monitors. 

SECURITY  You  record,  duplicate  and  play  back  your  recording,  inde¬ 
pendent  of  any  outside  service.  And  the  recordings  can  be  sent  at  your 
discretion  to  any  other  Ampex  equipped  facility  for  playback. 

SAFETY  The  Recorder  can  be  placed  in  a  safe,  remote  location,  com¬ 
pletely  removed  from  the  television  camera.  The  success  of  the  record¬ 
ing  is  not  conditioned  by  the  safe  return  of  the  camera. 

LIVE  QUALITY  The  complete  grey  scale  Is  captured.  Video  playbacks 
look  “live”.  There  are  two  separate  audio  channels  simultaneously  re¬ 
corded  on  the  same  tape  for  auxiliary  data  or  sound. 

SIMPLICITY  96  minutes  of  both  picture  and  sound  can  be  recorded  on 
a  reel  of  2-inch  wide  magnetic  tape. 

ECONOMY  Full  color  recording  can  be  made  on  the  same  tape  used 
for  black  and  white,  requiring  only  the  addition  of  a  single  electronics 
rack.  Tape  recording  is  less  expensive  than  any  other  recording  media. 

ULTRA-HIGH  RESPONSE 

DATA  RECORDER  The  Ampex  Videotape  Television  Recorder  is 
not  limited  to  television  recording.  It  will  record  electronic  sig¬ 
nals  ranging  from  0  to  more  than  4,000,000  cycles/ per/ sec.  storing 
up  to  a  million  bits  of  information  in  less  than  4  inches  of  tape, 

2  inches  wide. 


Graduate  engineers,  thoroughly  versed  in  government  and 
military  applications  and  procedures  are  available  at  Ampex  to 
ansv\/er  your  questions.  Address  inquiries  to  Department  304-1. 

A  booklet  “Advanced  Applications"  and  a  technically 
complete  brochure  “VR-IOOOB"  are  yours  for  the  asking. 

934  CHARTER  ST.*  REDWOOD  CITY,  CALIF.  •  EMERSON  9-7111 
Offices  and  Representatives  in  Principal  Cities 

Throughout  the  World 
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Signalgraiti  {Continued  from  page  21) 

center.  Information  carried  by  the  simplex  channels  is  comprised  of  multi-channel 
teletype,  voice,  facsimile  and  other  data.  The  microwave  system  will  operate  in  the 
7125  to  8500  me.  range;  the  tropospheric  system,  in  the  1700  to  2400  me.  band. 
MANHATTAN  PHYSICAL  RESEARCH  GROUP,  INC,  is  an  independent  firm  of  scientists,  physi¬ 
cists,  engineers  and  mathematicians  established  to  help  companies  with  their  re¬ 
search  programs.  Located  in  New  York,  MPRG  has  performed  work  on  inertial  guidance 
and  nuclear  reactors  for  industrial  clients. 

LOCKHEED  ELECTRONICS  CO.  is  a  new  subsidiary  formed  by  Lockheed  Aircraft  Corp.  as  a 
further  step  in  the  program  to  extend  its  share  of  government  and  industrial  markets 
for  electronic  systems,  controls  and  other  devices.  The  new  corporation  will  in¬ 
clude  the  recently  acquired  Stavid  Engineering,  Inc.  of  Plainfield,  N.  J.,  and  the 
Lockheed  Electronics  and  Avionics  Div.  of  Newport  Beach,  Calif.,  which  will  be  re¬ 
named  the  Stavid  Div.  and  the  Newport  Div.,  respectively. 

WESTINGHOUSE  ELECTRIC  CORP.  has  designed  and  built  three  large  amplifiers  which  will 
be  used  to  power  a  research  version  of  the  ion  space  engine  now  under  development 
by  the  National  Aeronautics  and  Space  Administration.  The  ion  engine,  which  pro¬ 
duces  a  jet-like  thrust  by  expelling  electrical  particles  at  high  speed,  is  believed 
by  NASA  researchers  to  meet  the  requirements  of  a  propulsion  unit  suitable  for  or¬ 
biting  the  earth  or  for  traveling  between  planets  without  actually  landing.  The 
amplifiers  will  be  used  to  accelerate  electrical  particles  to  extremely  high  veloci¬ 
ties.  When  these  particles  are  ejected  through  the  engine’s  exhaust,  they  will  pro¬ 
duce  a  forward  thrust  in  much  the  same  way  that  chemical  fuels  provide  thrust  for 
rockets. 

DAYSTROM,  INC,  has  established  a  Technical  Advisory  Committee  of  five  university 
scientists  to  keep  the  company  in  the  forefront  of  long  range  research  and  develop¬ 
ment  on  a  continuing  basis.  For  its  first  assignment  the  committee  will  review  the 
R&D  program  of  each  Daystrom  division  and  assist  in  coordinating  divisional  activity. 
PACKARD  BELL  ELECTRONICS  CORP.  has  begun  work  on  the  design,  development  and  produc¬ 
tion  of  a  multi-channel,  ground-air-ground  radio  receiver,  under  an  Air  Force  con¬ 
tract.  The  contract  specifications  call  for  extremely  high  RF  selectivity,  fre¬ 
quency  accuracy  and  stability  within  one  KC  throughout  the  tuning  range  of  225  me. 
to  400  me.  and  provision  for  3500  channels# 

PAGE  COMMUNICATIONS  ENGINEERS,  INC,  has  established  a  Telecommunications  Directorate, 
which  combines  within  a  single  corporate  entity  the  responsibility  for  fundamental 
systems  analysis,  network  planning  and  determination  of  performance  criteria.  The 
new  directorate  consists  of  two  departments.  The  first  of  these.  Global  Systems, 
will  be  responsible  for  ground-to-ground  type  networks.  The  second.  Spatial  Sys¬ 
tems,  will  concentrate  on  circuits  associated  with  lunar  probes,  interplanetary  com¬ 
munications  and  satellite  relays. 


—  GENERAL  — 

ELECTRONIC  INDUSTRIES  should  find  1960  a  record  breaking  year,  according  to  the 
'business  and  Defense  Service  Administration  of  the  Commerce  Dept.  It  is  believed 
that  factory  sales  of  equipment  and  components  will  reach  $10  billion  during  this 
year  and  employment  in  the  industries  producing  electronic  products,  which  reached 
record  levels  in  1959,  should  increase  still  further  this  year. 

ELECTRONICS  OUTLOOK  IN  THE  1960’s  places  greater  emphasis  on  electronics  detection, 
guidance,  control  and  communication  equipments  as  a  result  of  anticipated  develop¬ 
ments  in  space  vehicles,  guided  missiles,  nuclear-powered  naval  vessels  and  air¬ 
craft,  according  to  a  year  end  statement  by  J.  J.  Farrell,  General  Manager  of  Heavy 
Military  Electronics  Dept.,  General  Electric  Co. 

THIRD  INTERNATIONAL  EXHIBITION  OF  ELECTRONIC  COMPONENTS  will  be  held  in  Paris,  Feb¬ 
ruary  19-23.  The  exhibit  will  feature  radio-frequencies  aerials,  beam  aerials  and 
radio-electric  frequencies  coils,  which  include  tuning  circuits  system  for  broad¬ 
casting  and  intermediate  frequency  transformers  for  broadcasting.  Organized  by  the 
National  Federation  of  French  Electronics  Industries,  the  exhibit  is  open  only  to 
manufacturers  of  electronic  appliances. 

ADVANCED  RADAR  TRACKING  DISPLAY  COMPUTER  has  completed  its  first  1000  hours  of  opera¬ 
tion  at  the  National  Aeronautics  and  Space  Administration’s  Wallops  Island,  Va. , 
test  range.  Developed  by  Computer  Systems,  Inc.  to  operate  with  all  operational 
radars,  the  MC-555-A  provides  calibrated  parallax  and  scale  factor  controls  for  all 
output  channels,  permitting  insertion  of  plot  parallax  and  use  of  maximum  possible 
resolution  in  plotting  computed  data.  NASA  personnel  are  using  the  resultant  plots 
for  vectoring  aircraft  and  for  analyzing  vehicle  trajectories. 

{Continued  on  page  35) 
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FILTER  RESPONSE  “MODEL  2174A 


MODf  I  71  74A 

SELECTIVE  VOLTMETER 

^  NO  11^  VOITS 


0«  VtHTS 


COMMuHk 
•AHOWN  I 


VOITS  0* 


•T'ONS  ihk 
•*o 


heaosit 


monitor 


audto  in 


vnbai 


MODEL  2174A 
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SPECIFICATIONS 


MODEL 


2171A 


2 174  A 


FREQUENCY 

RANGE 

SELECTIVITY 

LEVEL 

FULL  SCALE 

ACCURACY 

50  Cycles  to 

6  Kilocycles 

30  Cycle  or 

50  Cycle  Filter 

—68  to  +32dbm 

z+z  .5db  -80 
to  +32dbm 

300  Cycles 
to  4  Kilocycles 

300  Cycles  to 

400  Kilocycles 

50  Cycle  or 

1 00  Cycle  Filter 
* 

—68  to  +32dbm 

ztz  .5db  —80  to 
+32  dbm.  300 
to  400  Kilocycles 

SPURIOUS  RESPONSE:  Below  60db 
LOW  INTERAAODULATION:  Below  60db 

POWER  REQUIREMENTS:  115  V.  A.C.-50/60  Cycles.  WEIGHT:  28  lbs. _ 

*  Including  a  wider  filter  and  demodulator  for  monitoring  SSB,  AM  and  FM  signals. 


TYPICAL  FILTER 
SELECTIVITY 
30  CYCLE  FILTER 

6db—  35  Cycles 
60db— 250  Cycles 

50  CYCLE  FILTER 

6db—  60  Cycles 
60db— 450  Cycles 

100  CYCLE  FILTER 

6db— 140  Cycles 
60db— 900  Cycles 


Submit  your  requirements  for  special  deviations  from  above  instruments 


A  highly  selective  measuring  instrument,  utilizing  the  hetero¬ 
dyne  principle  with  balanced  modulation,  offers  fast  and 
accurate  means  of  making  amplitude  measurements.  High 
resolution  is  achieved  by  means  of  highly  selective  crystal 
filters,  with  a  50  or  100  cycle  filter  available  for  amplitude 
measurements.*A  3  kilocycle  filter  with  demodulator  is  pro¬ 
vided  for  monitoring  of  SSB  speech  or  tone  signals. 
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LARGE  SCREEN  MULTI-TRACE 


4  TO  24  CHANNELS  OF  INFORMATION 
ON  A  17'  INDICATOR 

•  UNSURPASSED  VISUAL  INDICATION 

•  EXTREMELY  VERSATILE 

•  CALIBRATED  TIME  BASE 

•  SAVES  MUCH  NEEDED  TEST  SET-UP  TIME 

THE  MODEL  RM24  OSCILLOSCOPE  can  be  used  in 
making  preliminary  test  set-ups  prior  to  final  data 
recordings. 

Up  to  24  channels  of  complex  waveform  information 
displayed  simultaneously  on  a  17"  Cathode  Ray  tube. 


CONSOLE 
MODEL  ltM24 


APPLICATIONS  FOR  USE  WITH 
TIME  MOTION  STUDIES 

•  VIBRATION,  STRESS  AND  STRAIN 

•  ANALOG  FUNCTION 

•  STATIC  MEASUREMENTS 

•  BIOLOGICAL  WAVEFORMS 

•  TELEMETERING 

•  MAGNETIC  TAPE-INDICATOR 

•  DIRECT  VISUAL  APPLICATIONS 


SPECIFICATIONS 


SENSITIVITY 


SWEEP 


RESPONSE 


Differential,  D.  C.  Coupled 
Input  Impedance  2  Megohms-* 
50  Micromicrofarads. 


10  Millivolts  Peak  to  Peak/ 
inch  with  Standard  Chan¬ 
nel  Amplifier  2410. 


Recurrent  or  Triggered:  Calibrated 
from  100  Microseconds/Centimeter 
to  1  Second/Centimeter. 


D.  C.  to  3500  Cycles/Second 
(10  Dot  Resolution  for  Sine 
Wove  Presentation). 


Submit  your  requirements  for  special  deviations  from  above  instruments 


PARTIAL  LIST  OF  USERS: 

U.S.  SIGNAL  CORPS  •  BUREAU  OF  SHIPS  •  U.S.ARMY  ORDINANCE 
BOEING  AIRPLANE  CO.  •  NORTH  AMERICAN  AVIATION  •  LOCKHEED 
GENERAL  MOTORS  CORP.  •  GENERAL  ELECTRIC  CO.  •  EPSCO 
GLENN  L.  MARTIN  C0.»BAYL0R  UNIVERSITY# COLUMBIA  UNIVERSITY 
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A  BRITISH  ATOMIC  SHIP  should  be  built,  according  to  two  British  naval  architects. 

Dr.  E.  C.  B.  Corbett  and  E.  R.  Hawthorne  believe  that  Britain  should  start  building 
a  nuclear  freighter  for  trading  with  Australia  and  New  Zealand.  A  ship  powered  with 
an  "organic  moderated  reactor,"  now  under  development  in  Britain,  could  be  operat¬ 
ing  in  five  or  six  years,  they  said. 

PHYSICAL  SOCIETY* S  ANNUAL  EXHIBITION  IN  BRITAIN  featured  over  twenty  new  instru¬ 
ments.  Some  of  the  items  exhibited  January  18  to  22  in  London  included:  a  pressure 
scanning  valve  which  permits  one  pressure  transducer  to  sense  pressures  at  a  number 
of  points  in  a  system  by  sequential  sampling;  a  computer  digital  voltmeter  type 
TM.923  which  has  a  five  figure  presentation;  a  precision  data  amplifier,  AA.900  for 
use  in  data  processing. 

GRANTS  FOR  SCIENCE  STUDIES  for  143  universities  and  colleges  will  total  more  than 
$1,300,000  in  the  E.  I.  DuPont  De  Nemours  and  Company’s  1960  program  of  aid  to  edu¬ 
cation.  The  largest  part  of  the  program,  $580,000  in  grants,  will  be  used  to  help 
strengthen  the  education  of  future  scientists  and  engineers  at  the  college  level. 
Colleges  are  free  to  use  the  funds  in  ways  they  feel  will  advance  most  effectively 
their  instruction  of  the  scientific  subjects  and  stimulate  interest  in  them. 

AUTOMATIC  COMPUTATION  is  becoming  a  frequent  aid  to  scientific  research,  according 
to  a  technical  report  from  the  National  Bureau  of  Standards.  NBS  increases  the 
effectiveness  of  its  own  scientific  program  and  those  of  other  Government  agencies 
through  a  computing  service  which  solves  problems  ranging  from  the  calculation  of 
satellite  orbits  to  the  evaluation  of  molecular  models.  The  computations  are  per¬ 
formed  on  a  high  speed  computer  and  frequently  constitute  a  valuable  aid  to  the  de¬ 
velopment  of  theory. 

ASM  METALS 'DOCUMENTATION  SERVICE  provides  the  metal  industry  with  immediate  infor¬ 
mation  on  any  aspect  of  metals  and  metals  engineering  appearing  in  current  world 
literature.  Begun  last  month  after  four  years  of  research,  the  American  Society  for 
Metals’  automated  searching  service  utilizes  the  advanced  GE-250  Information  Search¬ 
ing  Selector  built  by  General  Electric  Co.  to  index  and  encode  on  magnetic  tape  some 
12,000  metal  literature  abstracts  published  yearly.  The  GE-250  then  searches  these 
encoded  abstracts  at  the  rate  of  100,000  per  hour  and  answers  general  or  specific 
questions  on  metals. 

SUBSTANTIAL  INCREASES  IN  SALES  OF  SEMICONDUCTORS  and  sustained  high  volume  produc¬ 
tion  and  use  of  receiving  tubes,  power  tubes  and  cathode  ray  tubes  are  pictured  for 
the  electronic  components  industry  in  1960  by  L.  Berkley  Davis,  General  Manager, 
Electronic  Components  Div. ,  General  Electric  Co.  Semiconductor  sales  will  reach  $550 
million,  a  37  percent  increase  over  last  year,  according  to  Mr.  Davis. 

MEDICAL  EMERGENCY  RADIO  SERVICE  to  provide  transmission  of  messages  essential  to 
physicians,  hospitals  and  emergency  ambulance  services  may  be  created  by  the  Federal 
Communications  Commission,  which  is  presently  studying  comments  on  the  advisability 
of  such  a  service.  Proposed  service  allocations  would  give  the  radio  service  13 
frequencies  in  the  152-162  me.  band  and  4  frequencies  in  the  42-50  me.  band. 

HIGH  SPEED  CAMERA  in  which  a  magnetic  fluid  clutch  is  used  to  obtain  film  speeds  of 
35  feet  per  second  in  less  than  1/10  of  a  second  has  been  patented  by  a  Lehigh  Uni¬ 
versity  (Bethlehem,  Pa.)  professor  in  Fritz  Engineering  Laboratory  after  seven  years 
of  work.  Designed  by  Ivan  J.  Taylor,  instruments  associate  at  Lehigh,  the  camera 
can  save  time  for  the  research  engineer  because  the  camera  reaches  maximum  speed 
after  only  one  foot  of  film  is  used  and  several  film  records  may  be  made  from  a 
single  loading  of  film. 

TIME-DIVISION  DATA  LINK,  a  communications  system  designed  to  aid  in  the  control  of 
manned  and  unmanned  aircraft,  was  explained  to  Air  Force  officials  by  Radio  Corpora¬ 
tion  of  America  personnel  at  a  recent  conference.  Under  an  Air  Force  contract,  RCA 
will  supply  Data  Link  equipment  for  use  in  the  SAGE  and  BOMARC  systems. 

CALENDAR  OF  EVENTS; 

FEBRUARY  10-12:  Solid-State  Circuits  Conference,  sponsored  by  Institute  of  Radio 
Engineers-Prof essional  Group  on  Information  theory  and  the  American  Institute  of 
Electrical  Engineers,  University  of  Pennsylvania,  Philadelphia. 

FEBRUARY  18-22:  14th  National  Photographic  Show,  sponsored  by  Photographic  Manufac¬ 
turers  and  Distributors  Association,  Coliseum,  New  York  City. 

FEBRUARY  21-24:  42nd  National  Meeting  of  American  Institute  of  Chemical  Engineers, 
Biltmore  Hotel,  Atlanta,  Ga. 

‘  FEBRUARY  29-MARCH  2:  Special  Electronics  M3eting,  sponsored  by  American  Management 
Association,  Stat ler-Hilt on  Hotel,  New  York  City. 


* 
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■  Commiinicatious  pulls  the  fleet  together  and  in  April 
SIG\AL  trill  pull  the  ISaval  Communications  story  together.  Featured  among  other  subjects 
trill  he:  treapons  systems;  research  and  electronics;  communications  in  fleet  operations; 
antennas;  navigation;  specifications;  freipiency  spectrum ;  communications  and  electronics 
in  space;  international  aspects;  and  Marine  Corps  communications. 


rnillf3r^  ©conomisfl  an  upcoming  need 

for  electronic  company  managements 


by  Casper  M.  Bower,  Vice  President,  Finance,  Sealectro  Corp. 


MV  siH.iKCT  deals  with  the  verv 
pro\(Kative  toj)i(s  of  defense 
appropriations,  eeonoinies  and.  of 
course,  electronic  coni})afiies.  So  with¬ 
out  furtfuM'  ado.  I  will  plunge  into 
this  arena  «d  dispute. 

d  he  pea< clinu*  defensi*  industry  wa^ 
a  mere  infant  just  a  few  years  ago. 
Foda) .  it  is  a  colossus.  It  is  I  •  ig  in 
size  and  its  circuits  of  influence  fan 
out  in  nianv  directions.  It  has.  un- 
(juestionahU .  a  hea\  y  impact  on 
some  of  the  economic  forces  wliich 
mold  (he  health  of  the  nation  s  busi¬ 
ness. 

Some  1. .")()()  plants  and  about  a  mil¬ 
lion  men  and  woimni  are  busily  re¬ 
searching  and  manufacturing  invriad 
electroni<*  products  for  the  ultimate 
cixilian  afid  military  markets.  Hut  of 
considerable  consecpienct*  to  the  stale 
of  the  nation’s  busiFiess.  and  to  these 
ihousafids  of  electronic  firms,  are  the 
many  billions  of  dollars  spent  annual¬ 
ly  for  militant  and  advaiucd  scientific 
purposes  on  eajth  and  in  outer  spa('e. 

d  liese  e\p(‘mlitures  are.  and  \\ill 
contimje  to  b(*  heavil\  und(*rw  ritfen 
by  annual  government  ap])ropriations. 
Hending  (’ongressional  approval,  the 
<l(*bates  and  appropriations,  particu¬ 
larly  for  future  specific  amounts,  c'an. 


and  apparently  do.  generate  doubts 
about  and  e\en  shifts  in  the  condi¬ 
tions  of  over-all  business. 

As  such,  tlie  new  fiscal  stature  of 
what  we  may  presume  to  call  the 
■’permanent  defense  industry."’  cou¬ 
pled  with  erratic  economic  side  ef- 
h*cts  which  seemingly  stem  from  sud¬ 
den  contract  cancellations  and  ma¬ 
terial  revisions  in  appropriated  dol¬ 
lar  \olume.  should  be  exaluated 
constant l\  by  all  defense  eejuipment 
supj)liers.  And  it  might  behoove  other 
industrial  managements  to  keep  their 
jcrobes  on  this  sensitive  area  of  go\ - 
eminent  spending. 

In  the  light  of  these  remarks.  I 
(dfer  defcMise  managemcMits  and  others 
as  well,  these  three  postulations: 

Quo  that  the  year  by  year  amounts 
of  dc'fense  c  \penditures  ma\  become 
a  sensitixe*  barom(*ter;  its  rise  and 
fall  influencing  the  ]jurchasing  moods 
of  the  public  and  business  men  alike, 
and.  the  varx  ing  amounts  of  defense 
♦‘xpcmditurc's  will,  in  mv  judgment. 
influcMict*  industrial  stock  prices. 

As  xou  undoubtedly  know,  some 
jiroininent  economists  include*  secur¬ 
ity  price  averages  among  the  eight 
lead  bt*llw'ethc*rs  of  business  changes. 

I  here  i>  cx  idence  too.  as  1  discuss 


later,  that  a  sustained  rexersal  in  the 
direction  of  security  prices,  induced 
by  Congressional  debates,  or  the  ac¬ 
tual  contraction  or  expansion  in  de¬ 
fense  appropriations,  can  trigger  con¬ 
sumer  chain  reactions  which  affect  all 
tx  pes  of  business,  otlu*!  than  militarx. 
In  fact  life  cxclical  movement  of  se¬ 
curity  j)rices  appears  to  perform  a 
dual  role  of  forecasting  and  influenc¬ 
ing  business  activitx. 

Two — that  whether  or  not  a  sum¬ 
mit  meeting  as  such  is  ultimately 
held,  the  amount  of  annual  d(*fense 
appropriations  will  continue  to  be  a 
})olitical  football  kicked  by  the  lobbies 
for  or  against  expanding  defense 
needs.  Hie  public,  and  manx  comjiany 
managements,  xvill  be  hard  pressed 
to  assess  the  validity  of  the  conflict¬ 
ing  issues  in  the  face  of  bombast  from 
protagonists  on  either  end.  and  the 
appeals  from  neutrals  in  the  middle. 

Three  that  electronic  companies, 
particularly  those  feeding  almost 
completely  from  the  trough  of  defense 
money  should  add  a  military  econ¬ 
omist  to  their  managerial  staffs.  A 
fexv  pioneering  firms  already  have 
recognized  this  need  and  have  hired 
such  an  ei'onomist. 

Here  is  how  his  job  description 
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SPEC  AL  ANNOUNCEMENT: 


Communications  imlls  the  fleet  together  and  in  April 


SIGMAL  will  pull  the  ISaval  Communications  story  together.  Featured  among  other  subjects 


trill  be:  weapons  systems;  research  and  electronics;  communications  in  fleet  operations; 


antennas;  navigation;  specifications;  frequency  spectrum ;  communications  and  electronics 


in  space;  international  aspects;  and  Marine  Corps  communications. 


economist:  an  upcoming  need 

for  electronic  company  managements 


by  Casper  M.  Bower,  Vice  President,  Finance,  Sealectro  Corp. 


SI  H.jKCT  (It*als  with  the  ver\ 
provocative  topics  of  dt'fense 
appropriations,  economics  and.  of 
course,  electronic  compani(*s.  So  with¬ 
out  further  ado.  I  will  pluni:e  into 
thi  s  ar(*na  of  dispute. 

riie  p(‘a( ftime  delense  industry  wa- 
a  mere  infant  just  a  few  \ears  apo. 
PodaN.  it  is  a  colossus.  It  is  l>i<i  in 
si/e  and  its  circuits  of  iidluence  fan 
out  in  many  directions.  It  has.  un- 
(juestionahh .  a  hea\  y  impact  on 
some  of  the  economic  forces  whi<  h 
mohl  the  health  of  tlie  nation  s  husi- 
ness. 

Some  !..”)()()  plants  and  about  a  mil¬ 
lion  men  ami  women  are  hiu  dly  re- 
st‘archin‘i  and  fnanufacturini:  !n\ria«l 
(dectronic  products  for  the  ultimate 
civilian  and  military  markets.  But  of 
considerahle  consecjuence  to  the  state 
of  the  nation  s  business,  and  to  th(*sc 
thousands  of  electronic  firms,  art*  tht* 
many  hillitms  of  dollars  spent  annual¬ 
ly  for  militant  and  ad\anct*d  scit*ntific 
purpose's  orj  eaith  and  ifi  outt'r  spat  e. 

d  best*  expt'iulitures  art*,  and  will 
continut*  to  In*  ht*avil\  untlt*r\\  rittt*n 
h\  annual  ‘iovernment  ap])rt)priations. 
Pending:  (]t»np:rt*ssional  approval,  the 
ilt'hates  and  appropriations,  partitai- 
larly  for  future  specific  amounts,  can. 


and  apparentl)  do.  ^(*nerate  doubts 
almut  anti  even  shifts  in  the  condi¬ 
tions  of  t)\er-all  business. 

As  such,  tht*  n(*w  fiscal  stature  of 
what  we  may  presume  to  call  the 
'’permant*nt  deft*nse  imlustiN.**  ct)U- 
plt*d  with  t*rratic  ect)nomic  sitle  ef- 
ft*cts  which  st*eminj:ly  stem  from  sud- 
tlt*ti  contract  cancellatittns  anti  ma- 
tt*rial  re\  isitms  in  apprtipriatetl  dt)l- 
lar  \tdumt*.  slntuld  he  t*\aluated 
constatitl)  by  all  dt*fenst*  t*t|uipment 
supplit'is.  Anti  it  mi<rht  ht*hoove  other 
imlustrial  managements  to  keep  their 
proht's  on  this  scnsiti\  t*  area  of  go\ - 
eminent  spt'ndini:. 

In  the  liirht  of  tht'st*  rt*marks.  I 
(dfer  tlcfenst*  manajit'mt'iits  anti  others 
a>  wt*ll.  tht*st*  three  postulations: 

Onr  that  tht*  year  by  year  amounts 
of  dt*ft*nst*  t Apenditures  ma\  become 
a  st‘nsiti\t*  barometer:  its  rise  anti 
fall  influencing  the  jiurchasinji  mootls 
(tf  the  public  and  business  men  alike, 
and.  tht*  \  ar\in^  amounts  of  defense 
t*\pt*ntliturcs  will,  in  mv  juiltrment. 
inllut*nce  imlustrial  sttick  prices. 

As  ^t)U  undoubtedly  kmiw.  some 
jntiininent  t*conomist<  include  secui- 
ity  jirice  a\era^t*s  aiming  the  ei^ht 
Icatl  l)t*llwt*tht*rs  of  business  changes. 

1  bel  t*  i>  c\  itlt*nce  too.  as  I  discuss 


later,  that  a  sustained  re\ersal  in  the 
direction  of  security  prices,  intluced 
by  Con  gressional  debates,  or  the  ac¬ 
tual  contraction  or  ex|)ansit)n  in  de¬ 
fense  appropriations,  can  trigger  con¬ 
sumer  chain  reactions  w  hich  affect  all 
t\pes  of  business,  other  than  militar\. 
In  fact  life  c\clical  movement  of  se¬ 
curity  prices  ajipears  to  perform  a 
dual  role  of  forecasting  and  influenc¬ 
ing  hu  siness  activity. 

Tu'o — that  whether  or  m»t  a  sum¬ 
mit  meeting  as  such  is  ultimately 
h(*ld.  the  amount  of  annual  defense 
appropriations  will  continue  to  he  a 
jiolitical  football  kicked  by  the  lobbies 
for  or  against  expanding  dt*fense 
needs.  The  jiuhlic.  and  main  company 
managements,  will  he  hard  pressed 
to  assess  the  \alidity  of  the  conflict¬ 
ing  issues  in  the  face  of  bombast  from 
protagonists  on  either  end.  and  the 
appeals  from  neutrals  in  the  middle. 

Three—  that  electronic  companies, 
particularly  those  feediFig  almost 
completely  from  the  trough  of  defense 
nioFiey  should  add  a  military  econ¬ 
omist  to  their  managerial  staffs.  A 
few'  pioneering  firms  already  ha\e 
recognized  this  need  and  have  hired 
such  an  economist. 

Ih*re  is  how  his  j(d)  description 
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might  read:  His  military  function 
would  he  to  sejiarate  fact  from  fiction 
in  the  muddy  stream  of  domestic  and 
foreign  propaganda  calculated  to  in¬ 
fluence  the  nation’s  j)rogram  for  na¬ 
tional  and  international  security. 

This  need  was  highlighted  recently 
hy  conflicting  views  regarding  the 
future  course  of  defense  st)ending 
which  may  follow  the  Fisenhower- 
Khrushchev  meetings.  For  example, 
on  August  10,  1959,  a  leading  elec¬ 
tronic  weekly  newspaper  summarized 
its  canvass  of  the  electronics  indus- 
trv’s  sentiment  about  the  outcome  of 
these  meetings.  It  observed,  ‘‘Indus- 
trv  Seen  Unaffected  hy  Ike-Khrush- 
chev  Visits.” 

By  contrast,  the  Wall  Street  Journal 
on  August  20,  1959,  commented  as 
follows.  “Administration  Expects  Ike- 
Khrushchev  Talks  to  Help  Curb  Out¬ 
lays.” 

An  economist  could  assist  his  man¬ 
agement  in  many  ways.  One  impor¬ 
tant  function,  and  extremely  timely 
now.  would  he  to  hel[)  steer  corporate 
})olicy  safely  through  the  shoals  of 
what  I  term  “electronic  euphoria.’* 
Th  is  way  of  economic  life  seemingly 
has  enveloped  many  unseasoned  elec¬ 
tronic  company  managements  who 
are  inclined  to  helie\e  that  defense 
funds  are  a  one-way  street  going  up¬ 
wards  only. 

dhis  military  economist  should 
evaluate  the  effects  of  expanded  or 
contracted  defense  funds  on  over-all 
business  activity.  And,  in  the  light  of 
the  unexpected  business  recession 
which  followed  the  Government’s 
1957  defense  economy  moves,  about 
which  1  later  present  some  provoca¬ 
tive  data,  this  contribution  to  manage¬ 
ment  will  he  vital.  He  should  also 
provide  financial,  marketing  and  other 
funcfions  essential  to  corporate  health 
and  growth. 

An  economist  s  tool  crib  for  busi¬ 
ness  forecasting  includes  index  num¬ 
bers,  seasonally  adjusted  or  weighted 
averages,  dollars  expended  for  goods 
and  services  and  many  others.  How¬ 
ever.  all  these  tools  fall  considerably 
short  of  providing  bases  for  precise 
conclusions  because  of  two  vital  fac¬ 
tors: 

I  1  I  The  long  time-lag  re(|uired  to 
collect,  collate  and  interpret  these 
data,  and,  l2)  and.  likelv  the  most 
important,  the  imponderables  of  hu¬ 
man  behavior. 

Vast  sums  are  spent  annually  by 
the  Department  of  Commerce,  the 
Federal  Reserve  Banks,  the  National 
Banks  and  many  public  and  private 
agencies  in  exhaustive  efforts  to  fore¬ 
cast  future  business  activity. 

The  economists  for  these  groups 


j)eer  ahead  by  looking  backwards  to 
study  past  storms  and  blue  skies  as 
pictured  by  these  assorted  indexes. 

Yet,  to  date,  no  agency  ,  public  or 
private,  has  constructed  an  index  or 
combination  of  indexes  which  can 
presage  yvith  any  satisfactory  degree 
of  accuracy,  when  or  yvhy  the  capri¬ 
cious  fountainhead  of  all  business — 
namely,  human  buying  behaviour — 
yvill  alter  its  course. 

Recently,  for  example,  one  f  ederal 
Reserve  Board  Bank,  after  devoting 
hundreds  of  yvords  to  the  near-term 
business  outlook,  concluded  by  ob¬ 
serving  yvith  restrained  frustration: 
“It  is  difficult  to  predict  yvhat  the 
consumer  will  do  next  yveek,  next 
month,  or  next  year.” 

Another  nationw  ide  statistical  serv¬ 
ice  used  by  important  banking  and 
brokerage  firms  commented  on  this 
point  by  similarly  stating  that  half 
the  increase  in  the  1919-57  bull  mar¬ 
ket  yvas  “due  to  improvement  in  in¬ 
tangibles  including  the  ‘feelings  of 
investfirs'.’ 

Importance  of  Consumer  Mood 

The  economic  force  exerted  on  in¬ 
dustry  by  this  fickleness  of  public 
sentiment  and  moods  as  measured  by 
consumer  purchases  is  enormous. 
And.  the  importance  of  these  con¬ 
sumer  mood  swings  on  the  volume  of 
the  nation’s  business  is  of  major  eco¬ 
nomic  significance. 

As  consumers,  yve  buy  and  use  al¬ 
most  tyvo-thirds  of  the  current  esti¬ 
mated  481  billions  of  gross  national 
product  (GNP) — which  is  the  dollar 
value  of  the  nation’s  output  for  goods 
and  services.  And  the  collective  con¬ 
sumer  mood — on  yvhich  this  two- 
thirds  of  all  purchases  depends — is' 
like  an  impenetrable  fog.  It  is  un¬ 
yielding  to  a  clearly  chartered  busi¬ 
ness  forecast. 

The  other  important  one-third  of 
GNP  comprises  expenditures  by  gov¬ 
ernment  and  all  types  of  business  for 
such  activities  as  new  plants,  inven¬ 
tories,  road  construction  and  spend¬ 
ing  for  local  and  national  defense. 

1  suggest  here  that  national  de¬ 
fense  expenditures  which  accounted 
for  a  minor  or  so  of  the  esti¬ 

mated  1959  GNP  influence  suhstaH’ 
tially  the  buy -or-not-to-buy  {)sychol- 
ogy  of  the  public  and  business  men, 
too.  As  such,  defense  dollars  may  be¬ 
come  a  tail  that  hel[)s  to  yvag  the  dog 
of  our  economy  . 

1  he  linkage  1  foresee  is  the  fact 
that  yvithin  the  past  three  years  a  sig¬ 
nificant  public  movement  has.  and  is 
still  occurring,  yvhich  economists 
have  not  yet  gauged  or,  perliaps.  even 
added  to  their  analytical  tools.  Yet, 


ifi  my  judgment,  it  may  provide  a 
stelhosco})ic  reading  of  consumer 
mood  sensitivity  heretofore  ordy  cas¬ 
ually  considered. 

I  refer  to  the  sharp  and  expanding 
increase  in  the  number  of  individuals 
yvho,  for  the  first  time,  have  become 
shareholders  in  American  industry. 
The  New  York  Stock  Exchange  re¬ 
cently  released  these  data  on  this  sub¬ 
ject:  In  19.59  almost  12.5  million  in¬ 
dividuals  owned  shares  in  industry — 
an  all  time  high.  4'his  1959  total 
stockholding  group  represented  a 
gain  of  4.5G  over  the  1956  total  of 
8.6  millions,  and  92' ^  over  the  1952 
totals  of  6.5  millions. 

These  millions  of  })eople  are  now 
acutely  ayvare  of  and  sensitive  to  stock 
averages,  earnings  rejxjrts.  dividend 
rates,  government  deficits  and  sur¬ 
pluses.  Most  likely  loo.  they  are  tak¬ 
ing  a  much  keener  interest  than  ever 
before  in  the  annual  defense  discus¬ 
sions  and  final  ("ongressional  ap¬ 
propriations. 

A  thought-provoking  item  in  the 
New  \  ork  Stock  Exchange  s  share¬ 
holder  census  was  that  the*  average 
annual  household  income  of  approxi¬ 
mately  17G  of  thf*se  new  millinns  of 
stockholders  yvas  about  .$6,900.  I  hese 
shareholders,  as  you  can  judge,  are 
not  capitalists  by  any  stretch  nf  the 
imagination,  particularly  whc*n  you 
consider  rising  living  costs  and  the 
sharp  2‘Uf  increase  of  consumer  in¬ 
stallment  debt  since  19.56  which  must 
be  repaid  or  provided  for  from  the 
yveekly  j)ay  check. 

Thus,  in  the  brief  three  years  from 
1956  to  1959,  several  million  individ¬ 
uals  have  been  initiated  to  the  ex¬ 
citing  exhilaration,  of  easily-made 
capital  gain  or.  the  mental  depression 
of  ill-afforded  capital  loss. 

As  shareholders,  this  group  cannot 
help  but  read  or  listen  avidly  to  all 
news  yvhicb  contributes  mystically  to 
the  ups  and  downs’ in  the  market  val¬ 
ue  of  their  small  nest  eggs.  In  this 
yvay,  a  broad  “news-sensitive”  buying 
group,  re})resenting  perhaps  some  1.5- 
20'/  of  the  average  family  unit  pop¬ 
ulation  of  the  country,  now  contrib¬ 
utes  its  collective  unpredictable  buy¬ 
ing  habits  to  the  nation’s  economy 
further  influenced  by  security  price 
gy  rations. 

Apart  from  stock  market  talk,  prob¬ 
ably  the  most  discussed  household 
subject  at  every  economic  level  today 
is  our  cold  yvar  relations  yvith  the 
Russians  and  the  collateral  issues  of 
defense  expenditures.  As  yve  wc*ll 
knoyv.  these  issues  are  being  discussed 
— and  acted  upon — not  only  in  house¬ 
holds,  but  also  iji  Gofigrt*ss  and  the 
White*  House. 
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Geographic,  seclional  and  political 
pr  essures  for  increased  or  static  ap- 
l)ropriations  are  likely  to  continue 
unahated  should  a  summit  meeting, 
however  ohiiquely,  point  to  a  so-called 
co-existence  program. 

In  this  climate,  and  recalling  the 
business  anguish  of  the  1957  defense 
econoni)  moves,  there  are  prohahly 
only  a  few  Congressmen  and  business 
leaders  who  care  to  plead  the  fiscal 
and  economic  causes  for  sound  de¬ 
fense  appropriation  administration. 

When  these  courageous  voices  do 
speak  out.  they  argue  that  a  perma¬ 
nent  peacetime  defense  program,  ele¬ 
vated  above  the  level  ()f  political  in¬ 
terference.  would  likely  yield  as  much 
unit  numbers,  if  not  more,  with  sub¬ 
stantially  fewer  dollars,  than  are  pro¬ 
duced  under  the  present  national  se¬ 
curity  program. 

But.  it  is  likely  that  great  pressures 
for  downward  revision  of  defense 
fund  will  be  exerted  by  some  groups 
if  the  post-summit  meeting,  as  I  said, 
even  hints  at  a  substitution  of  peace¬ 
ful  co-existence  to  replace  the  past 
10  years  of  cold  war  between  us  afid 
the  Bussians. 

Ifi  this  vein,  let  me  modestly  call 
your  attention  to  the  fact  that  I  have 
])ersonally  been  branded  by  the  Rus¬ 
sian  newspaper,  Provda,  as  being 
amo?]g.  “money-grabbing  business¬ 
men  .  .  .  and  .  .  .  cold  war  inspirers.*’ 
d  he  reason  for  this  ])ersonal  attack 
upon  me  was  occasioned  by  an  arti¬ 
cle  1  wrote  which  was  published  in 
the  June  5.  1959,  issue  of  McGraw- 
Hill’s  Electronics  entitled  “What  If 
IVace  Breaks  Outy  * 

d  hough  they  (pjoted  me  out  of  con¬ 
text.  and  paraphrased  my  words,  here 
is  what  Pravda  s  editors  said  of  how 
I  approached  the  Geneva  Conference 
and  the  forthcoming  summit  meeting. 
Please  bear  in  mind,  this  article  ap- 
j)eared  in  the  magazine  before  hints 
of  a  possible  meeting  were  leaked  to 
the  public.  **d  he  likelihood  of  Khrush¬ 
chev  meeting  Kisenhower  seems  (|uite 
definite.  It  will  })robably  result  in 
propaganda  with  the  objective  of 
minimizing  the  importance  of  a  mili¬ 
tary  approach  to  problems.  .  .  .  This 
will  })articularly  affect  supplies  of 
missiles  with  warheads  and  other  spe¬ 
cific  weapons.” 

d  he  Russians  continue.  “Wdiat  will 
hapjien  if  peace  breaks  out  tomorrow  ^ 

1  he  exceedingly  high  electronic  share 
(juotations  may  easily  drop.  1  he  les¬ 
sening  of  tension  will  mean  "debacle  . 
d  hey  conclude,  “Not  e\  er\  ()ne  j)uts 
Jt  so  bluntly  in  the  press  as  the  New 
York  businessman.” 

My  point  still  is,  the  Russians  not¬ 
withstanding.  that  defense  spending 
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has  become  woven  into  the  warp  and 
woof  of  our  economy.  Pull  out  a  few 
th  reads  of  that  fabric  and  there  is 
severe  dislocation. 

d  he  nationw  ide  recession  and  un- 
einployment  of  electronic  technicians 
and  others  which  followed  the  abor¬ 
tive  Spring  19.57  defense  retrench¬ 
ment  program  is  probably  still  acrid 
in  the  minds  of  Gongressinen,  man¬ 
agers  and  employees  of  companies 
who  survive  on  defense  funds.  Par¬ 
ticularly  hard-hit,  too,  by  this  unem¬ 
ployment  were  businesses  in  small 
cities  and  towns  which  sprang  up 
from  the  seeds  of  defense  dollars. 

Defense  and  ISational  Economy 

A  flashback  to  the  situation  in  the 
Spring  of  1957  can  show'  us  the  new 
importance  and  manner  by  which  ac¬ 
tual  variations  in  peacetime  defense 
spending  can  and  did  affect  the  na¬ 
tion’s  economy.  No  less  an  authority 
than  the  (b)vernment’s  Department  of 
(Commerce  ifi  its  U.  S.  Income  and 
Outgo  supplement  to  the  Survey  of 
('urrent  Business  observed,  that  gov¬ 
ernment  decisions  in  Spring  1957  to 
ease  budgetry  jiressures  by  cutting 
back  the  future  rate  of  Federal  pur¬ 
chasing,  including  defense  spending, 
was  among  the  depressing  influences 
o?i  the  1957  decline. 

The  res})onse  of  the  stock  market, 
or  perhaps  to  put  it  more  aptly,  the 
j)ublic*s  attitude  or  measurable  reac¬ 
tion  toward  the  five  month  ])eriod 
from  the  start  of  defense  economy 
to  the  announcement  that  defense 
spending  would  be  resumed  is  most 
revealing. 

You  recall  1  suggested  previously 
that  the  movement  of  industrial  stock 
averages,  in  addition  to  its  acceptance 
as  a  “lead”  business  barometer  is 
now.  because  of  wider  public  stock 
ownership,  a  powerful  influencer  of 
business  tempo. 

Here  is  an  abridged  history  of 
stock  averages  and  business  condi¬ 
tions  following  the  Spring  retrench¬ 
ment  program  to  the  October  decision 
to  renew  spending.  First  let  us  take 
a  look  at  the  stock  averages. 

In  June  1957.  the  Standard  & 
Poors  measurement  of  industrial 
stock  averages  was  47.55.  By  the  end 
of  Julv.  they  had  risen  to  the  year's 
peak  of  4<).51. 

About  this  time,  implications  of 
defense  economy  moves,  including 
])rogress  payment  stretch-outs  were 
receiving  wide  scale  publicity  over 
radio,  television  and  newspapers,  as 
were  the  rising  level  of  sectional  un- 
em[)lovment  and  other  side-effects. 

1'hese  mass  communications  media 
reach  prac  tically  into  every  financial 


and  social  segment  of  our  population 
structure.  And  by  the  end  of  August. 
1957,  just  one  month  after  security 
price  reached  the  high  of  the  year, 
the  industrial  stock  averages  dropped 
67c  to  45.84. 

Now',  and  oidy  because  it  empha¬ 
sizes  the  complexities  of  business 
forecasting,  and  because  no  other  in¬ 
dex  had  shown  any  signs  of  signifi¬ 
cant  erosion,  and  finally,  because  it 
sj)otlights  the  business  influencing 
potency  of  the  stock  averages,  I  quote 
from  a  September  1957  issue  of  an 
economic  bulletin  which  offered  these 
following  j)rofound  forecasts  as  to 
the  business  outlook  ahead  in  light 
of  this  6%  drop:  “Of  more  tangible 
importance  to  the  market,  however, 
have  been  some  positive  signs  from 
business.  These  keep  pointing  to  com¬ 
parative  stabilitv  ahead,  not  a  reces- 
Sion. 

This  bulletin  continued:  “Over  the 
past  months  or  so.  the  stock  market's 
weakness  was  in  part  due  to  cuts  in 
defense  appropriations  and  arms  or¬ 
ders.  Russia’s  announcement  of  an 
ICBM  may  be  another  propaganda 
lie  .  .  .  The  unsatisfactory  behavior 
of  the  stock  market  in  recent  weeks 
is  not  traceable  to  cracks  or  crum¬ 
bling  within  the  economy.  The  busi¬ 
ness  structure  is  not  shaky.  Its  con¬ 
dition  does  not  justify  serious  fears 
on  the  part  of  investors.” 

This  statistical  organization  was 
not  alone  in  its  bullish  views  on  the 
likely  course  of  business  in  the  face 
of  stock  market  warnings  to  the  con¬ 
trary. 

A  former  chairman  of  the  Presi¬ 
dent's  Council  of  Economic  Advisors 
was  (|uoted  on  the  business  outlook 
at  that  time  as  follows:  “There  is  no 
financial  house  of  cards  under  the 
business  situation.’' 

Mind  you,  these  sanguine  business 
activity  predictions  were  offered  in 
September  1957.  just  one  month  after 
the  6%  decline  took  place  in  the  stock 
averages. 

1'he  stock  market  however,  reflect¬ 
ing  a  mosaic  of  public  mood,  senti¬ 
ment  and  suspicion  ignored  these  and 
other  optimistic  forecasts.  Share  val¬ 
ues  kept  declining  sharply  until  prac¬ 
tically  October  1957.  Then  the  selling 
wave  stopped. 

This  was  the  month,  coincidentally, 
that  Russia  flung  Sputnik  I  into 
outer  space.  And  the  Administration 
needled  by  Russia’s  unexpected  pro¬ 
motion  to  the  head  of  the  missile 
class,  publicly  announced  its  plans  to 
renew  its  defense  spending. 

Actually,  spending  resumption  did 
not  lake  place  until  about  April  1958. 

{  Continued  on  page  40  I 
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(!oiiinian<l  Cvuidance  for  Ballistic  Missiles 

{Continued  from  page  13) 

Figure  8.  Launched  from  Cape  Canaveral,  the  missile  was 
boosted  by  the  Thor  150.000-pound  thrust  engine,  after 
which  the  second  stage  continued  to  propel  the  vehicle. 
Guidance  begins  shortlv  after  second  stage  ignition,  and 
steers  the  missile  to  meet  the  correct  conditions  of  position 
and  velocity  for  a  free  flight  to  a  [)oint  southwest  of 
Ascension  Island  in  the  Atlantic  Ocean.  When  the  cor¬ 
rect  conditions  are  met  a  command  is  sent  to  shut  off  the 
rocket  motors. 

An  interesting  and  valuable  by-product  of  command 
guidance  is  the  ability  to  jnedict  impact.  After  motor 
cut-off  the  radar  continues  to  track  the  vehicle  in  free 
flight  and  determines  the  velocity.  With  this  information 
the  computer  predicts  the  actual  impact  point  before  the 
missile  has  completed  its  flight.  This  greatly  facilitates 
recovery,  in  cases  where  the  missile  does  not  perform  as 
directed. 

In  concluding  this  presentation  I  should  like  to  sum¬ 
marize  some  of  the  attributes  of  the  Command  Guidance 
System. 

•  Simplicity 

The  Command  Guidance  System  keeps  the  complex 
equipment  on  the  ground  in  a  favorable  environment.  The 
expendable  missile-borne  e(|uipment  is  simple,  light  in 
weight,  and  low  in  power  drain.  The  simplicity  plavs  an 
important  reliability  role,  as  well  as  making  possible  a 
maximum  missile  payload.  1  might  add  it  also  saves 
monev. 

•  Control 

For  either  ballistic  missiles  or  space  vehicles,  it  is 
desirable  to  have  positive  control  over  the  missile  at  the 
ground  installation  during  the  guided  portion  of  flight. 
This  permits  the  control  operator  to  monitor  performance 
and  abort  the  missile  in  a  safe  condition  in  case  of  mis¬ 
sile  malfunction. 

•  Prediction 

The  Command  Guidance  System  can  be  used  to  track 
the  missile  for  a  period  after  thrust  termination.  This 
information  can  be  checked  to  predict  the  j)robable  suc¬ 
cess  of  the  mission  before  its  completion.  The  desirabilitv 
of  this  feature  for  intercontinental  missiles  is  quite  obvi¬ 
ous.  It  is  also  desirable  for  space  vehicles,  since  it  per¬ 
mits  the  results  (d  the  flight  to  be  known  in  advance. 

A  Military  Economist 

{Continued  from  page  39) 

Now  to  the  performance  of  busi¬ 
ness  following  tliese  September  au¬ 
guries  of  continued  good  health.  You 
all  know  the  answer,  but  let  me  give 
a  thumbnail  sketch  of  it  again. 

Obviously  influenced  by  shrinking 
security  price  values  kicked  off  bv 
the  August  decline,  the  steepest  of 
the  post  war  recessions  was  gathering 
momentum  which  would  not  be  fullv 
spent  until  at  least  April  of  the  follow¬ 
ing  year. 

Here  are  some  of  the  barofuetric 
readings  for  this  period:  (1)  Gross 
national  ])roduct  lost  SI 9.8  billions 
in  six  months.  1 2)  Irnentories  ac¬ 
cumulating  at  an  armual  rate  of  S2.2 
billions  shrunk  by  almost  S5.5  billions 


•  /  ersatiUty 

I  have  mentioned  previously  the  adaptation  of  this 
guidance  svstem  to  the  Thor-Able  re-entry  test  vehicle 
program.  Other  examples  of  its  versatility  are  repre¬ 
sented  bv  its  use  in  the  Navy  s  1  ransit  satellite  })rogram 
under  the  auspices  of  the  Advanced  Research  Projects 
Agenev  and  in  the  Delta  series  of  satellites  and  space 
probes  for  the  National  Aeronautics  and  Space  Adminis¬ 
tration. 

The  ability  to  quickly  select  among  several  trajectories 
is  very  attractive  for  certain  space  missions  where  launch¬ 
ing  time  is  critical.  Thus,  it  would  be  possible  to  store 
several  lunar  trajectories,  each  appropriate  to  a  |)articular 
launching  time.  A  short  “hold”  which  might  occur  during 
count-down  could  then  be  compensated  by  selecting  the 
trajectory  appropriate  to  the  new  time  of  launch. 

•  Reliability 

Reliabilitv  is  certainly  among  one  of  the  more  impor¬ 
tant  objectives  of  the  missile  and  space  program.  I  can 
give  you  some  indication  of  where  we  stand  with  this 
command  guidance  system.  In  the  Thor-Able  series  of 
seven  missiles,  and  in  the  ARPA  Transit  satellite,  there 
have  been  no  failures  of  the  guidance  system. 

In  over  LOGO  hours  of  operation  the  ground  guidance 
station,  radar  and  computer.  ha\e  achieved  a  reliability 
greater  than  the  advertised  purity  of  Ivory  Soap. 

•  Accuracy 

Accuraev  is.  of  course,  one  of  the  prime  objectives  of 
any  guidance  svstem.  I  have  described  briefly  h(>w  it  is 
achieved  in  this  system.  L  nfortunately,  security  does  not 
permit  me  to  tell  vou  the  results  obtained.  All  I  can  say  is 
that  performance  has  exceeded  original  expectations. 

Sometimes  I  am  asked  how  accurately  we  could  gui  de 
a  missile  to  a  selected  impact  point  on  the  moon.  Of 
course,  the  formula  for  a  successful  lunar  mission  in¬ 
volves  not  only  guidance  but  the  missile  itself.  It  reminds 
me  somewhat  of  Paladin’s  recipe  for  tiger  soup  which 
starts  out,  “First  you  have  to  catch  the  tiger.” 

It  turns  out  that  tigers  are  more  plentiful  in  some  coun¬ 
tries  than  in  others.  But  if  we  can  “catch  our  tiger” — 
and  I  am  confident  we  will — then  I  am  optimistic  about 
guidance  accuracy.  In  this  instance  1  will  not  hide  behind 
the  cloak  of  security  Instead  I  will  heed  the  sage  advice 
of  one  of  our  retired  \  ice  Presidents,  who  admonished, 
“Let  s  not  brag  alxuit  our  future  acconq)lishments.” 


for  the  \ear.  (3)  The  Federal  Re¬ 
serve  Board  Index  of  Industrial  Pro¬ 
duction  slid  from  the  September  rate 
of  1  14  to  an  April  1958  low  of  128. 
(  4  I  Corporate  spending  for  new  plant 
and  equipment  dropped  from  a  July- 
September  1957  rate  of  almost  S38 
billions  to  July-September  1958  rate 
of  S29  Irillions.  (5)  Corjx^rate  earn¬ 
ings  which  had  been  swollen  by  |jeak 
activilN  for  the  first  six  to  niiu* 
months  (4  1957  had  begun  to  ebb. 

I  his  theii  was  the  aftermath  of  the 
broadened  public’s  views  of  the  eco¬ 
nomic  impact  of  contracted  defense 
spending  transferred  to  security  price 
selling  which,  in  turn,  unsettled  cor- 
p(>rate  managements  opinions  and 
convictions  about  the  health  of  forth¬ 
coming  business. 

1  bus,  within  thrt‘e  months  from 


the  general  date  of  defense  economy, 
using  May  1957  as  the  genesis,  the 
public  took  to  its^  collective  economic 
heels  and  within  two  months  there¬ 
after  business  men,  taking  tlu‘  cue 
from  the  public’s  likely  change  in  at¬ 
titude  or  buying  sentiment,  began  to 
retrench  in  the  various  ways  possible 
to  them. 

Meanwhile,  as  I  statc*d,  stock  aver¬ 
ages  for  all  practical  pur])oses  ar¬ 
rested  their  decline  in  October. 
Thereafter,  and  until  December  1957, 
a  month  in  which  tax  selling  is  always 
an  influencing  factor,  losses  were 
minimal.  In  fact,  industrial  stock 
averages  recedcnl  only  1%  from  Oc¬ 
tober  to  December  whereas  the  loss 
from  the  July  peak  to  the  October 
low  was  1 5^  < . 

Thus  to  summarize  the  downward 
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phast*  nl  llir  pa^l  n’ccsi^ion,  it  appears 
the  puhlic  ane'sled  its  hysterical  and 
infectious  sellinjr  when  assurances 
were  made  that  defense  spending  was 
to  he  resumed. 

lliis  action  ap|)ears  to  lend  cre¬ 
dence  to  the  \  iew  that  the  stock  mar¬ 
ket  today,  because  of  the  greater 
nurnlKMs  of  individuals  who  are  he- 
corning  shareholders  prohahlv  mirrors 
more  swiftly  and  more  accurately 
puhlic  mood  and  sentiment  than  e\er 
before. 

riiese  milli«)ns  (d  new  shareholders 
are  not  generallx  well-informed  as  to 
the  intricacies  of  economics — a  sci¬ 
ence  designed  to  measure  their  mass 
or  collective  behavior — and  are  well 
likely  to  react  to  propaganda  psychol¬ 
ogy  with  such  f(>rce  and  vigor  as  to 
change  the  upward  or  downward 
course  of  business — contrarv  to  ex¬ 
pectations  of  the  sagest  of  “econo¬ 
mists.’’ 

\(»l  to  be  o\erlooked  in  this  ap¬ 
praisal  art'  the  stockholder  managers 
of  business — large  and  small.  Their 
business  retjuirement  buying  moods 
can  be  just  as  much  influenced  hv 
unanticipated  changes  in  stock  market 
patterns  as  are  tlmse  of  the  low  and 
medium  income  wage  earning  stock¬ 
holders. 

And  it  is  more  than  likely  that  some 
of  their  company  decisions  to  spend 
or  not  to  spend  for  new  plant  con¬ 
struction.  inventories  and  other  daily 

Refractory  Metals  (Part  II) 

( Continued  from  page  29) 

electronic  tube  components. 

The  process  of  deep  drawing  tung¬ 
sten.  to  our  knowledge,  has  never  been 
done  prior  to  the  last  few  months.  In 
expanding  the  limits  of  fabrication 
to  this  extent,  an  endless  stream  of 
component  parts  for  a  variety  of  uses 
can  he  imagined.  For  instance,  deep- 
drawn  tungsten  boats  make  it  possi¬ 
ble  to  fire  electronic  tube  components 
to  higher  temperatures  so  that  better 
tubes  can  be  manufactured.  It  opens 
up  the  t)ossibility  of  designing  con- 
tinur)us  metal  evaporating  equipment 
which  in  turn  will  reduce  processing 
costs.  Advanced  design  engineers 
may  now  consider  the  deep  drawing 
of  other  tungsten  sheet  metal  parts, 
such  as  vector  control  devices  for 
missiles  and  rockets. 

Deep  drawing  and  machining  can 
extend  the  use  of  pure  tungsten  for 
gyroscope  rotors.  With  about  20^/( 
increase  in  densitv  over  the  tungsten 
alloys  now  being  used,  the  drawn  ro¬ 
tor  may  make  it  jiossible  to  decrease 
»  the  size  of  g\ ro-controls  and  yet  re¬ 
tain  their  f)perational  integrity.  Also, 
from  the  standp<dnt  of  icbabilil)  as 
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acti\ilies  iinolving  expenditures  of 
company  money  are  shaj)ed  b)  their 
personal  reactions  to  unforeseen  ma¬ 
jor  stock  price  changes.  The  over-all 
fulfillment  of  these  business  require¬ 
ments  represents  a  significant  portion 
of  gross  national  j)roduct  and,  as 
such,  plays  a  leading  role  in  what  will 
be  the  health  of  the  nation’s  economy. 

So  much  for  the  recession,  one  of 
its  princij)al  causes,  and  the  economic 
influence  of  increasing  numbers  of 
shareholders  who,  as  they  buy  and 
sell  securities  become  an  integral  j)art 
of  an  index  number  and.  concurrent¬ 
ly,  shape  the  pattern  of  business. 

While  the  foregoing  observations 
are  essentially  empirical,  it  is  well  to 
review  the  security  j)rice  trends  and 
the  business  events  which  followed 
the  Government  s  Octciber  19.37  an- 
Tiouncement  to  resume  defense  spend¬ 
ing. 

Within  two  to  three  months — in 
fact — starting  with  the  second  day  of 
January  19.3<),  industrial  stock  aver¬ 
ages  began  a  steady  month  by  nuinth 
march  upward.  This  climb  contra¬ 
dicted  those  who  foresaw  lower  se¬ 
curity  prices,  in  that  business  activ¬ 
ity  really  hit  the  skids  during  the 
first  quarter  of  19.58. 

Many  economists  early  in  mid-year 
pro})osed  that  the  business  recovery, 
when  it  occurred,  would  take  the 
form  of  a  saucer — that  is.  level  off 
aiid  remain  static  at  the  low  level. 


Thereafter,  reco\ery  upward  wtujld 
be  slow  and  gradual.  As  we  now 
know,  following  the  low  point  about 
May-june  of  1958.  the  patient  re¬ 
covered  rapidly  and  robustly,  con¬ 
trary  to  the  predictions  of  onl\  a 
slow'  return  to  health. 

Today,  we  are  faced  with  an  eco¬ 
nomic  and  defense  j)icture  seemingly 
a  facsimile  of  that  which  obtained  in 
1957.  Business  is  or  was  at  an  all 
time  high  level.  Industrial  stock 
prices  hit  an  all  time  high  on  August 
3rd;  they  droj)ped  3.1%  following 
the  Ike-Khrushchev  announcements 
of  a  joint  meeting  and  defense  ap¬ 
propriations  may  be  subjected  to  ma¬ 
jor  shifts  in  weapofiry  emphasis  and 
even  realistic  pruning.  In  fact,  the 
New  ]  or/i  Tdtnes,  October  11.  19.5*b 
said:  “1  he  most  stringent  and  austere 
defense  budget  since  the  end  of  the 
Korean  war  confronts  the  armed  serv¬ 
ices  in  the  next  fiscal  year,  which  be¬ 
gins  July  1,  1*160.” 

The  answer  to  the  general  business 
picture  ahead,  in  the  light  of  the 
confu.sed  defense  and  national  secu¬ 
rity  program,  coupled  with  other 
disturbing  evidences  of  deep-seated 
industrial  discontent  may  very  well 
lie  within  the  area  of  puhlic  senti¬ 
ment  and  j)s\chology. 

The  corporate  need  for  economic 
and  military  guidance  in  this  pres¬ 
ent  welter  of  confusion  is  self-evident. 


a  function  of  thermal  expansion,  the 
wrought  tungsten  rotor  will  have  no 
equal.  Tungsten  has  the  lowest  co¬ 
efficient  of  thermal  expansion  of  any 
of  the  metals  used  in  rotor  construc¬ 
tion. 

A  hollow  unit  composed  of  two 
drawn  tungsten  cups  brazed  together 
with  gold,  about  the  size  of  a  potato, 
has  an  interesting  possibility.  The 
eye  of  the  potato  is  actually  a  hole 
drilled  in  the  bottom  of  one  of  the 
cups  prior  to  assembly.  The  little 
potato  was  concocted  to  suggest  its 
use  as  a  radioisotope  container.  In 
the  Januai'N  24.  19.59  issue  of  Chemi¬ 
cal  Week  a  5  pound  atomic  power 
t)lant  called  SNAP  III  is  described. 
This  article  describes  how  the  decay 
of  a  Polonium  210  isotope  creates 
enough  heat  energy  that  it  can  be 
collected  by  thermocouples  to  produce 
a  power  output  of  5  watts.  The  tung¬ 
sten  “j)otat(/’  assembly  might  well 
be  a  casing  for  such  a  power  package. 
Incidentally  this  5  pound  unit  is 
equivalent  to  1450  pounds  of  con¬ 
ventional  batteries,  according  to  the 
article. 

Other  drawn  cups  have  been  made 
to  show  the  variations  in  material 
thickness  that  mav  be  drawn  and  the 


depth  of  draw  for  these  thicknesses 
of  stock. 

Probably  the  most  exciting  part  of 
the  tungsten  fabrication  development 
program  is  the  fabrication  of  rolled 
tungsten  plate  or  sheet  by  spinning. 
The  ability  to  fabricate  tungsten  by 
this  method  could  very  well  have  far- 
reaching  implications  in  our  race  for 
space.  In  this,  I  believe  that  we  have 
broken  through  one  of  the  most  diffi¬ 
cult  bastions  in  the  fabrication  bar¬ 
rier.  Entirely  aside  from  other  pos¬ 
sible  applications  of  spun  tungsten 
articles  in  new  product  designs,  our 
chief  interest  and  most  important  ob¬ 
jective  in  continued  development  is 
in  the  field  of  rocket  nozzles,  and 
possibly  other  articles  such  as  re¬ 
entry  nose  cones. 

As  the  burning  temperature  of 
rocket  proj)ellants  increases,  the  need 
for  higher  temperature  materials  fab¬ 
ricated  inti)  many  new  shapes  will 
have  to  be  satisfied  by  metals  like 
tungsten. 

There  is  much  more  devel()j)ment 
to  be  done.  In  demonstrating  that 
tungsten  can  be  fabricated  into  these 
products,  we  believe  that  we  have 
crossed  a  new'  frontier. 
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AN/FPS-24 

search  radar  for  defense 


by  S.  E.  HOOD 
Signal  Staff 

Model  of  prolot  \pe  .4.^ /I  I^S-2  f  Searrh 
Radar.  Over  all  system  operation  and  main¬ 
tenance  controlled  from  centrally  located 
consoles.  Designed  and  developed  for  Air 
force  by  GE's  Heavy  Military  Electronics 
Dept..  Syracuse,  WY.,  in  cooperation  with 
Home  Air  Development  (.enter.  Griffiss 
A  EH.  Rome.  A.  }. 

UK  TKKM  RADAR  is  ail  acroiivin 
for  /ifldio  /Select ion  and  /^anginjr. 
I)\  llie  Iransinission  of  beamed  high- 
power  pulsed  signals  I  railio  waves! 
against  reflective  targets,  this  system 
receives  the  reflected  signals,  presents 
the  data  on  a  dial  or  cathode-ray  dis¬ 
play  and  enables  the  viewer  to  deter¬ 
mine  the  range  of  the  target  by  not¬ 
ing  the  time  interval  between  the 
transmission  of  the  energy  and  the 
recejition  of  the  reflected  energv. 

Practical  application  of  the  prin¬ 
ciple  of  radar  first  occurred  in  1924 
when  radio  waves  were  used  to  deter¬ 
mine  the  height  of  the  ionosphere. 
In  World  War  II  radar  found  mili¬ 
tary  use  during  the  Battle  of  Britain. 
As  a  military  device,  its  significance 
is  \ast.  Radar  has  found  military  use 
in  air  navigation  and  a'r  traflie  con¬ 
trol.  in  altitude  measurement,  in  re- 
connai'^sance  and  mapping,  in  bomb¬ 
ing  and  homing  and  in  storm  detec¬ 
tion.  Its  |)rincipal  militarv  use.  how¬ 
ever.  is  in  the  detection  and  location 
of  aircraft  and  surface  ships.  It  is  in 
this  aspect  of  its  significance  that  ra¬ 
dar  serves  as  a  tactical  warning  de- 
vice  to  our  national  defense  policy 
of  deterrence.  In  the  event  that  the 
1  nited  States  is  urisucct*ssful  in  de¬ 
terring  an  enemy  attack  our  onlv 
chance  for  survival  remains  in  our 
capability  to  repel  and  elTectivelv 
counter  the  attack.  4\)  do  this  we 
must  be  able  to  detect  an  incoming 
attack. 

Supersonic  aircraft  and  the  1(41M 
as  possible  attack  weapons  against  us 
ha\e  imposed  great  demands  upon 
this  country  to  imnrove  radar  s\ stems 
to  much  higher  degrees  of  accuracN 
and  range. 

General  Curtis  K.  LeMa\  in  his 
keynote  luncheon  address  before  the 
AFCEA  Convention  held  in  June  of 
1959.  stated.  e  have  already  es¬ 
tablished  an  elaborate  network  to 
j)ro\  ide  tactical  w  arning,  w  hich  woubl 
»)rdinaril\  be  notification  of  an  in¬ 


coming  attack.  Our  warning  network 
against  manned  jet  aircraft  and  air 
breathing  missiles  is  practically  com¬ 
plete  at  this  time.  It  consists  of  our 
Distant  Parly  Warning  (  Df'AV  I  Line, 
w  hich  runs  across  the  northern  fringe 
of  the  North  American  continent — 
with  extensions  continuing  on  to  join 
the  NATO  system  in  the  Fast  and  as 
far  as  Midway  Island  on  the  Pacific 
side  — plus  the  Mid-Canada  lane  and 
the  Pine  Tree  Line.  Other  North 
American  radars,  early  warning 
|)icket  ships,  airborne  early  warning 
and  control  aircraft  and  Texas  Towers 
complete  this  system — a  vast  and  in¬ 
tricate  network  whose  optimum  ef¬ 
fectiveness  depends  upon  rapid  and 
reliable  communications. 

‘‘Fhe  coming  of  intercontinental 
ballistic  missiles  makes  our  warning 
and  defense  problems  even  more  com¬ 
plex.  The  most  obvious  impact  is  the 
drastically  reduced  warning  which 
will  be  available  to  us  in  case  of  a 
missile  attack.  Iliree  Ballistic  Mis¬ 
sile  F^arly  Warning  Sites  (BMFWSi 
are  presently  programmed,  and  one 
is  already  under  construction.  4'he 
j)urpose  of  these  sites  is  to  gi\e  this 
countrv  as  much  warning  as  possible 
of  a  missile  attack.  This  warning 
will  be  15  or  20  minutes  at  best.  When 
minutes  spell  the  difference  between 
life  or  death  of  a  nation,  every  sec¬ 
ond-in  fact,  every  rnicro-second^ — 
counts.  Again,  communications  is  the 
key.  and  again,  it  mu>t  be  accurati*. 
rapid  ahd  reliable — there  is  absolute¬ 
ly  m»  margin  for  error.  ’ 

'■  The  AN  FPS-24  is  the  latest  ad¬ 
vanced.  high-power  search  radar  to 
be  e\aluated  by  the  Defense  De|)art-\^ 
merit.  This  radar  under  development 
by  the  Heavy  Militarv  Flectroniis 
Department  of  the  General  Flectric 
(.ompan\  since  1956  has  been  in¬ 
stalled  and  is  jiresentlv  undergoing 
service  testing  and  evaluation  bv  the 
Air  Force. 

The  F  PS-24  re|)ortedl\  incorpo¬ 


rates  many  of  the  latest  signal  [iroc- 
essing  circuits  and  techniques.  It  is 
designed  to  detect  strategic,  super¬ 
sonic  aircraft  at  longer  ranges  and 
higher  altitudes  than  present  opera¬ 
tional  air  defense  radars,  despite  the 
presence  of  interference  and  enemy 
countermeasures. 

J  he  AN  F4\S-24  was  designed  for 
the  Air  F'orce  bv  General  FJeitric  in 
cooperation  with  the  Air  Research 
and  Development  Command's  Rome 
Air  Development  Center,  (irifliss  Air 
FAirce  Base,  New  A Ork  and  has  won 
General  Fdectric  a  S24  million  pro¬ 
duction  contract  for  an  undisclosed 
additional  number  of  FP.'>-24  radars. 
\\  hen  jilaced  in  operational  use.  it 
will  supply  radar  information  to  the 
S A(H\  Continental  Air  Defense  Sys¬ 
tem.  44iere  is  much  to  know  and 
learn  about  the  strategic  and  tactical 
importance  of  the  F'PS-24  radar.  Se¬ 
curity  restrictions  to  date  jireclude 
complete  information.  However,  it  i*^ 
refreshing  to  know  that  our  alert  de¬ 
fense  forces  are  not  basking  in  the 
sunshine  of  past  glories  or  preoccu- 
p\ing  themselves  in  complacency  with 
ou»modefl  detection  s\ stems. 

J  he  F  P.S-24  antenna  SNstmn.  in¬ 
cluding  reflector,  pedestal  and  f(*ed- 
horn  weighs  more  than  155  tons.  The 
reflector,  which  focus(*s  the  high 
power  radar  frequency  jiulses  trans¬ 
mitted  bv  the  F'PS-24  measures  120 
feet  wide  bv  56  feet  high  and  weighs 
50  tons.  Made  up  in  54  s(*ctions.  the 
reflector  and  supporting  backup 
structure  contains  more  than  12.600 
feet  of  high  strength  aluminum  and 
low  temperature  steel.  The  electronic 
e(|uipment  is  housed  in  a  total  of  66 
cabinets.  Accuracy  of  the  F  PS-24  ra¬ 
dar  was  not  disclosed  by  (Hk 

1  he  AN /F' PS-24  Search  Radar  ap¬ 
pears  to  b<‘  another  worthwhile  d(‘- 
velojiment  on  the  part  of  American 
industry  in  its  efforts  to  contribute  to 
our  national  defense*  program. 


42 


SIGNAL.  FEBRUARY,  I960 


/ 


TV 

is  military  teacher  at  army’s 
southeastern  signal  school 

by  BRIG.  GEN.  DAVID  P.  GIBBS 
Commandant 

U.S.  Army  Southeastern  Signal  School 
Fort  Gordon,  Ga. 


Enlargement  of  small  parts  on  electronic  equipment  is  one 
of  educational  TV's  main  advantages.  Here  tiny  dial  is  shown 
at  far  right  on  TV  screen  for  whole  class  to  see. 


TF  KI.KM.SION  —  |(M)k  at  that  word 
again.  W  hat  do  yon  see  in  it?  d'he 
images  (lash  throiigli  your  mind 
faster  than  )ou  could  jot  them  down: 
entertainment — news — modern  mira* 
el(‘- -convenient —  American  genius. 

Near!)  all  these  words  a|)|)ly  to 
that  one-e\ed  hox  of  yours.  Since  the 
“electron  gun’"  led  to  development  of 
the  first  TV  set  20  years  ago,  televi¬ 
sion  has  become  important  to  vir¬ 
tually  esery  American. 

Yc*t  the  Arnn  .Signal  (lorps  is 
making  some  of  its  most  noticeable 
j)rogress  in  a  field  not  ordinarily 
associated  with  eowhoys  and  comedi¬ 
ans  (losed-circuit.  educational  tele- 
\  ision. 

d  he  .Southeastern  .Signal  School  at 
Kent  (iordon.  (ia..  has  been  teaching 
.Signal  students  via  T\  since  10.i2. 
Its  success  in  educational  TV  has 
caused  military  and  civilian  educa¬ 
tors  throughout  the  nation  to  sit  up 
and  take  notice.  Since  its  inception 
here,  educational  television  seems  to 
have  spread  its  own  gospel.  (Groups 
of  service  and  ci\  iliaii  educatens  have 
streamed  into  the  studios  here  to 
study  technical  and  educational 
methods.  Among  those  who  visited 
the  .Southeastern  .Signal  School’s  tele¬ 
vision  facility  are  crews  from  Red¬ 
stone  Arj^enal.  Ala.;  Ft.  Ihmning.  Ga.: 
Low  rv  AFR.  Golo.;  Ft.  Knox.  Ky.: 
Ft.  Bli.ss.  Tex.;  Ft.  Fustis,  Va.,  and 
Ft.  Monmouth.  \.  J.  Follow  ifig  their 
orientation,  several  of  these  installa¬ 
tions  opened  their  own  television 
operation.s.  Others  plan  to  do  so. 

Original  experiments  were  so  suc¬ 
cessful  that  in  FLAT  the  school  ex¬ 
panded  its  T\  studios  into  one  of  the 
best  e(juipped  educational-TA^  oper¬ 
ations  in  the  country.  Today  the 
school's  TV  studios  have  a  FTcamera. 
five-channel  operation- — more  cha!i- 
nels  than  serve  Kansas  (dty.  Mo.,  or 
*  Atlanta,  (ia.  The  studios  use  TR.OOO 
feet  of  oxerhead  transmission  cable 
to  pipe  almost  200  programs  a  week 

SIGNAL.  FEBRUARY.  I960 


l(»  IV  sets  in  loO  classrooms,  do 
earr\  out  an  operation  such  as  tliis. 
the  studios  use  enough  equipment 
and  personnel  to  rival  the  countr\'s 
leading  television  networks. 

Southeastern  .Signal  .School  stu¬ 
dents  give  educational  d  V  the  acid 
test,  for  through  the  picture  tube  they 
must  learn  the  intricate  workings  of 
complex  electronic  equipment.  I  he 
d  V  camera  makes  televised  instruc¬ 
tion  of  such  e(|uipment  not  onlx  j)os- 
sible.  but  preferable. 

dVIev  ision  in  its  present  stage  is 
not  the  ultimate  in  teaching,  nor  can 
it  replace  the  individual  instructor. 
.Still,  it  h  as  distinct  advantages  for 
both  military  and  civilian  schools. 
For  instance,  television  can  help  solve 
the  teacher  shortage  bv  taking  over 
part  of  the  teacher’s  job.  Most 
courses — be  they  military  or  civilian 
— re(juire  basic  lectures  that  could 
easily  be  “canned”  and  televised 
w  bile  the  teacher  carries  out  other 
duties. 

I  he  kinescope  process  allows  a 
school  to  maintain  a  standard  of 
teaching  excellence.  One  of  the  top 
military  instructors  at  the  Southeast¬ 
ern  Signal  .School  was  recentl)  trans¬ 
ferred  overseas.  Just  a  few  years  ago. 
that  teaclier’s  ability  would  have  gone 
overseas  with  him.  But  the  TV  stu¬ 
dios  caught  his  recurring  lectures  on 
kinescope  film  and  filed  them  for 
future  classes.  By  the  same  token, 
any  teacher  could  base  his  entire 
cour.se  on  a  .series  of  kinescoped  lec- 
tu  res. 

d  elevision  does  away  with  the  need 
for  a  film  ])rojectionist  in  the  class¬ 
room.  By  merely  turning  on  the  class 
I  V  set  at  a  ])rescribed  time,  the  in¬ 
structor  can  have  a  filmed  or  locallv 
])repared  program  to  support  his 
lecture,  d  hese  programs  can  be  dup¬ 
licated  and  exchanged  freely  among 
.schools. 

In  general,  educational  1  \  is  elTec- 
tive  both  as  a  basic  teaching  medium 


and  as  a  support  for  conventional 
teaching  in  the  classroom. 

Idle  .Southeastern  Signal  School’s 
administrators  have  found  that  some 
students  learn  more  via  television 
while  others  learn  more  from  actual 
classroom  instruction.  Some  instruc- 
tors  do  a  wonderful  job  in  the  class¬ 
room  but  cannot  adajit  themselves  to 
TV.  Some  subjects  can  be  easily 
ada|)ted  to  television  while  a  limited 
number  can  be  taught  more  effec¬ 
tively  in  the  classroom. 

Our  most  impressive  lesson  has 
been  this:  if  a  lecture  isn’t  correct  to 
the  most  minute  detail,  don’t  televise 
it.  Students  exjiect  more  from  TV 
than  from  a  classroom  instructor. 
Most  students  accept  televised  in¬ 
struction  readily,  but  they  react 
markedly  to  the  program’s  quality 
and  accuracy,  and  seem  to  sense  if 
a  subject  is  suited  to  TV. 

A  televised  lecture  demands  simjile 
language,  direct  apjiroach,  clarity  and 
well-organized  material.  Accuracy — 
even  in  the  smallest  detail — becomes 
absolutely  necessarx.  .Subject  matter, 
program  development  and  })roduction 
(juality  affect  tbe  student  directly. 
Even  such  minor  ])oints  as  classroom 
lighting,  ventilation  and  temperature 
are  important.  Indifferent  classroom 
j)erformances  usually  accepted  with¬ 
out  comment  by  students  would  never 
meet  their  rigid  demands  on  TV. 

The  .Southeastern  .Signal  .School’s 
instructors  and  administrators  were 
skeptical  of  educational  TV  back  in 
1952.  Noxv,  almost  to  the  man,  thex 
have  faith  in  it.  This  faith  is  based 
on  seven  years  of  day-to-day  experi¬ 
ence. 

Our  national  defense  demands  the 
xvorld’s  best-trained  soldiers.  Some¬ 
day  it  may  demand  them  overnight. 
Educational  TV  could  help  produce 
them.  It  has  been  tested  stringently 
for  military  education  purposes — 
and.  so  far.  it  has  passed. 


43 


\ 

\ 


* 


r 


i 


y 

i 


TELEPHONE 

TERMINAL 

TO 

OUTER 

SPACE 

Signal  Staff  Report 


Engineers  examine  a  model  of  fhe  large  horn  anfenna  which 
will  be  used  of  fhe  Bell  Telephone  Laboratories  ground  station 
for  experimental  communication  via  man-made  satellites. 


AN  EXI’KHIMENTAL  GHOLM)  STATION 
/v  for  sending  and  receiving  tele- 
jdione  messages  hy  way  of  man-made 
satellites  is  taking  shape  on  a  hilltop 
in  Holmdel,  New  Jersey. 

The  station,  under  construction  by 
the  Bell  Telephone  Laboratories  on 
Crawford  Hill,  could  point  the  way 
to  a  network  of  terminals  for  send¬ 
ing  phone  calls  and  live  television  to 
distant  parts  of  the  world.  These  sta¬ 
tions  would  bounce  radio  signals  off 
dozens  of  “‘skv -mirror  *  satellites. 

J  he  station  will  include  control 
buildings  and  two  large  antennas  for 
communication  experiments  with  ob¬ 
jects  in  outer  space.  One  of  the  uses 
of  the  installation  will  he  to  take  part 
in  communication  projects  sponsored 
by  the  National  Aeronautics  and 
Sj»ace  Administration  I  NASA  I . 

One  of  the  projects  at  Holmdel  will 
test  the  quality  of  radio  signals  trans¬ 
mitted  between  stations  on  opposite 
sides  of  the  I  nited  States  by  means 
of  reflections  from  a  satellite.  Al¬ 
though  single  telephone  channels  will 
be  used  in  the  experiment,  the  ob¬ 
jective  is  to  determine  whether  tele¬ 
vision's  ‘’broadband  signals”  (the 
equivalent  of  about  900  telephone 
channels  I  could  also  be  transmitted. 

Such  broadband  signals  cannot 
now  be  carried  over  present  sub¬ 
marine  cables,  and  cannot  be  trans¬ 


mitted  directly  by  radio  between 
widely  separated  points  because  the 
signals  are  blocked  bv  the  earth  s 
curvature. 

The  microwave  radio  signals  to  be 
used  in  the  experiment  will  be  an¬ 
alyzed  to  obtain  information  about 
transmission  effects.  The  data  also 
will  be  studied  to  discover  the  reflec¬ 
tion  characteristics  of  satellites  in 
orbit. 

The  satellite  experiments  ]n*obablv 
will  be  preceded  by  test  transmissions 
of  signals  using  the  moon  as  the  re¬ 
flector.  The  signals  will  f)e  received 
and  transmitted  between  NASA’s  Jet 
Propulsion  Laboratorv  tracking  sta¬ 
tion  at  Goldstone.  ('al'f..  and  Hell 
Laboratories,  sonic  2300  mile  apart. 

Heart  of  these  communication  ex¬ 
periments  will  be  the  antennas  and 
the  transmission  techniques.  The 
Holmdel  installation  will  include  a 
dish-shaped  commercially  available 
antenna  to  transmit  signals,  and  a 
horn-shaped  antenna  will  be  the  re¬ 
ceiver.  The  latter  antenna  was  de¬ 
signed  by  Holmdel  engineers  and  is 
a  large  version,  adapted  for  tracking, 
of  the  horn-reflector  antenna  vvhicli 
was  originated  some  years  ago  at 
Holmdel  for  radio  relav  use  in  the 
Bell  System. 

The  horn-reflector  design  jiermits 


the  antenna  to  receive  radio  energy 
from  essentiallv  one  direction,  and 
less  than  one-millionth  as  much  from 
other  directions.  The  result  is  greater 
concentration  on  the  wanted  signal 
and  less  pickup  of  noise  from  other 
directions,  especially  the  radiation 
from  the  ground,  than  for  conven¬ 
tional  antennas» 

In  conjunction  with  the  horn,  a 
highly  sensitive  receiver  is  re(|uired. 
J  he  receiver  will  utilize  extremely 
low-noise  amplifiers,  either  a  pair  of 
parametric  amplifiers  <»r  masers,  or 
a  combination  of  one  each.  The  cen¬ 
tral  element  of  a  parametric  amplifier 
is  a  semi-conductor.  Maser  is  an 
acronym  for  “microwave  amplifica¬ 
tion  hv  stimulated  emission  of  rad  ia- 
lion.”  The  central  element  is  a  ruby 
crystal  contained  in  a  licfuid  helium 
“refrigerator”  at  a  temperature  ap¬ 
proaching  altsolute  zero  about  160 
degrees  below  zero  (  F. ) . 

One  of  the  initial  and  crucial  prob¬ 
lems  in  these  experiments  will  be 
tracking  speeding  satellites  precisely, 
and  for  this  purpose  Bell  Laboratories 
will  devise  its  own  special  ecjuip- 
ment.  Data  predicting  the  |)asses  of 
satellites  will  arrive  in  coded  form 
and  the  new  ecpiipment  will  rapidly 
convert  tfie  information  into  a  form 
suitable  for  controlling  the  antennas. 


PROJECT  ECHO 


NASA 


TiiK  Nationai.  Aeronautics  and 
Space  Administration  plans  to 
launch  a  100-foot-diameter  inflatable 
sphere  into  orbit  as  a  communica¬ 
tions  experiment  early  this  spring. 

Project  Echo  calls  for  the  launcli  of 
an  aluminum-coated  sphere  into  a 


TO  LAUNCH  lOO-FOOT 
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1000-mile-altitude  earth  orbit.  The 
launch  is  to  be  in  a  northeasterly  di¬ 
rection  from  Atlantic  Missile  Range 
with  an  inclination  of  al)out  50  de¬ 
grees  to  the  equator. 

The  objective  of  the  experiment  is 
to  test  tlie  feasibilitv  of  a  passive  re- 


SPHERE 


Hector  communications  system  on  a 
global  basis.  The  vapor-deposited 
aluminum  skin  of  the  big  satellite  will 
give  it  a  liigh  degree  of  radio  wave 
reflectivity.  After  the  100-foot  sphere 
is  placed  into  orbit.  NASA  liopes  to 
establish  two-wav  radio  communica- 
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tions  l>t*l\Nfen  llie  hast  and  West 
C(»asts  of  the  I  idled  Slates  hy  l)ounr- 
in^  sijiiials  off  the  sphere. 

Onee  in  orhit.  the  satellite  will  pass 
over  all  eountries  loeated  between  50 
decrees  north  latitude  and  50  degrees 
south  latitude.  Its  orbital  period  will 
he  about  J2()  minutes.  It  is  expected 
to  pass  over  every  portion  of  the 
hnited  States  except  Alaska,  enabling 
manv  independent  researchers  in  the 
communications  field  to  make  use  of 
the  large  sjihere  for  propagation  ex¬ 
periments.  1  he  maximum  time  of 
mutual  visibility  between  the  hast 
and  West  Coasts  for  any  one  pass 
will  he  about  10  minutes. 

d  he  launch  this  spring  will  he  the 
first  of  three  Project  hcho  satellites, 
hach  will  he  a  lOO-foot  reflecting 
sphere  developed  at  .NASA’s  hangley 


Research  (.enter,  Virginia.  The  satel¬ 
lite  will  he  an  inflatable  structure  of 
.0()05-inch-thick  Mylar  plastic  coated 
with  vaj)or-deposited  aluminum  to 
provide  radio  wave  reflectivity  of  at 
least  9d  percent  up  to  fre(|uencies  of 
l.(H)()  megacNcles  per  second.  The 
sphere  will  weigh  about  150  pounds. 
It  will  he  as  bright  as  a  zero  magni¬ 
tude  star — about  as  bright  as  Vega. 

The  payload  package  will  be  car¬ 
ried  into  orbit  by  a  Delta  launch  ve¬ 
hicle. 

At  launch,  the  sphere  is  folded  in¬ 
side  a  2d-inch  diameter  container. 
About  four  pounds  of  water  in  a  plas¬ 
tic  bag  is  carried  inside  the  sphere. 
At  injection,  the  payload  container 
opens  by  explosive  bolts  and  the 
sphere  begins  inflation  with  the  resid¬ 
ual  air  inside  the  satellite.  Inflation 


is  completed  as  water  in  the  plastic 
hag  turns  to  va|)or  and  expands. 

The  two  major  facilities  involved 
in  the  experiment  will  be  IN  AS  A/ Jet 
Propulsion  Laboratory’s  Goldstone 
Tracking  station  in  California  and  a 
Bell  Telephone  Laboratory  station  at 
Holmdel,  New’  Jersey. 

Goldstone  will  transmit  a  2390 
mc/s  signal  for  interception  at  Holm- 
del.  The  Bell  antenna  will  transmit 
a  960  mc/s  signal  to  be  picked  up  by 
Goldstone. 

Project  Echo  is  NASA’s  first  step 
in  a  long  range  investigation  of  the 
aj)pIication  of  artificial  earth  satellites 
to  global  communications.  Such  satel¬ 
lites  may  one  day  be  used  as  relav 
stations  for  transmission  of  signals, 
voice,  and  t^evision. 


PHOTO-OPTICAL 

MEMORY 

SYSTEM 


M.  B.  Purvis,  Bell  Telephone  LaboraforJes,  makes  adjusfmenfs  on 
fhe  opfical  system  of  the  flying  spot  store,  permanent  memory 
for  an  experimental  electronic  telephone  switching  system. 


PHoroGHAiMtic  PLATKS  used  in  the 
j)ermanent  memory  of  an  experi¬ 
mental  electronic  telephone  switching 
system  are  now'  being  exposed  and 
developed  automatically,  according 
to  Bell  Telephone  Laboratories.  Jhe 
permanent  memory  stores  such  things 
as  directorv  information  and  instruc¬ 
tions  for  the  electronic  switching  sys¬ 
tem.  This  information  is  in  the  form 
of  thousands  of  tiny  clear  dots  on  an 
otherwise  o})aque  photographic  area 
2  inches  sfiuare.  Seventeen  areas  are 
used  together  to  make  up  a  complete 
])hotographic  plate,  and  the  entire 
permanent  memory  store  is  com¬ 
prised  of  four  such  })lates. 

The  spots  of  clear  and  opaque  film 
are  scanned  by  a  beam  which  is  gen¬ 
erated  bv  a  cathode  ray  tube  and 
focused  by  a  system  of  lenses.  This 
operation  gives  rise  to  the  name  of 
the  unit — “Flying  Spot  Store.”  The 
movement  of  the  beam  is  controlled 
bv  an  elect! onic  and  optical  position¬ 
ing  system  which  must  be  accurate 
enough  to  pick  <»ut  'a  particular  spot 
location  on  each  area. 

The  flying  spot  store  contains  over 
two  million  bits  of  information  as 


opacjue  or  transparent  s|)ots,  and  can 
read  out  a  68  bit  word  ( i.e.,  68  spots 
simultaneously )  every  two  and  a  half 
microseconds.  Random  access  to  any 
word  adds  a  major  feature  of  versa¬ 
tility. 

The  store  itself  is  used  to  expose 
the  plates.  The  moving  beam  from  the 
cathode  ray  tube  is  focused  through 
an  objective  lens  onto  the  photosensi¬ 
tive  area.  The  spot  is  moved  over  the 
entire  two  inch  square  image  area 
and  stopped  briefly  at  positions  where 
a  spot  exj)osure  is  desired.  A  photo- 
graph  ic  emulsicn  was  selected  which 
is  “slow”  enough  not  to  be  exposed 
by  the  passing  of  the  beam  alone, 
but  recjuiring  the  lengthened  exposure 
of  the  pause  to  make  a  record. 

Each  of  the  seventeen  small  areas 
on  a  plate  is  exposed  individually,  in 
sequence,  while  the  others  are  cov¬ 
ered  by  a  system  of  shutters.  Auto¬ 
matic  control  of  this  operation  allows 
an  entire  plate,  containing  550,000 
spot  positions,  to  be  exposed  in  less 
than  three  minutes. 

After  exi)osure,  the  plates  are  with¬ 
drawn  from  the  memory  unit  in  a 
dust-  and  light-j)roof  container  and 
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inserted  into  the  automatic  processor 
for  developing  and  fixing.  Two  of 
the  plates  can  be  processed  simul¬ 
taneously. 

Once  the  plates  aie  inserted  in  the 
processor,  they  are  automatically 
carried  through  a  number  of  steps. 
They  are  dipp€*d  into  one  tank  after 
another,  depending  on  a  predeter¬ 
mined  schedule.  As  many  as  fifteen 
steps  may  be  involved  in  a  typical 
reversal  processing  schedule,  and  ap¬ 
propriate  dwell  times  are  also  set  to 
allow  proper  processing. 

After  developing,  reversal  and  fix¬ 
ing  operations  have  been  completed, 
the  plates  are  rinsed  and  dried  in 
filtered  air  and  delivered  back  into 
their  container  for  reinsertion  into 
the  memory  unit. 

The  time  recjuired  for  a  comt)lete 
developing  schedule  is  less  than  a 
half-hour.  Once  the  machine  has 
been  put  in  operation,  it  will  continue 
through  its  secfuence  without  inter¬ 
ruption.  The  machine  has  been  made 
simj)le  to  operate  since  it  is  expected 
that  personnel  unfamiliar  with  photo¬ 
graphic  procedures  will  operate  it. 
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It  Makes  You  Stop  and  Think 

Everywhere  you  turn,  you  see  more  and  more  Prodelin  equipment 
beinjr  used  for  RF  transmission.  Coaxial  cable,  transmission  line, 
connectors,  antennas,  and  complete  systems  are  all  in  heavy  demand 
because  of  Prodelin's  superior  specs  and  performance  .  .  .  better  price 
and  delivery.  Review  your  own  needs  and  you’ll  see  that  Prodelin 
can  do  the  job  better  for  you! 


Letters  to  the  Editor 

Dear  Sir: 

Thank  you  for  tlie  copy  of  the  May  Convention  issue  of 
Sign  At.  Magazine  containing  iny  article,  “Photograpliy  Re¬ 
discovered.’*  I  think  the  format  used  in  tlie  magazine  is 
excellent  and  the  reproductions  of  the  photographs  are  of 
the  same  high  (piality. 

Raifk  Taukington 
Research  Laboratories 
Kastman  Kodak  C^ompany 

Rochester,  N.  Y. 

Dear  Sir: 

1  appreciate  your  action  in  publishing  my  article  (“The 
Navy  and  Amateur  Radio.”  June  19.59  issue)  because  it 
seems  to  have  conveyed  the  correct  impression  to  the  ama¬ 
teurs.  i.e..  we  recognize  and  appreciate  what  they  have  done. 

R Adrn.  Khank  Vihokn,  LSN 
ACNO  ((Communications)  'Director, 
Naval  (.'« mi  m  unicat  ions 

Washington.  1).  (C. 


SEMI  FLEXIBLE  ALUMINUM 
COAXIAL  CABLE  &  CONNECTORS 


Whether  your  problem  is  weight,  at¬ 
tenuation  or  power,  Prodelin  Spir-O- 
line  does  the  job  better.  With  Spir- 
0-line,  you  increase  your  system  and 
aircraft  range  by  reducing  attenua¬ 
tion  and  weight.  V2"  Spir-O-line 
weighs  only  12  lbs./ 100  ft.  .  .  . 
handles  400  watts  average  power 
with  a  loss  of  only  4  DB/100  ft.  at 
2  KMC.  W'  Spir-O-line  weighs  34 
lbs./ 100  ft.  .  .  .  handles  1  KW  aver¬ 
age  power  at  2  KMC.  with  a  loss  of 
only  2  DB/100  ft. 

(PATENTS  PENDING) 


MICROIVAVE  ANTENNAS 


Series  800 


*1  RIGID  COAXIAL  TRANSMISSION  LINE 


Ready  to  meet  all  demands,  Prodelin 
rigid  line  is  now  available  in  Stand¬ 
ard  EIA  copper,  EIA  lightweight  alum¬ 
inum  and  in  aluminum  with  the  new 
Spir-O-lok  connectors.  All  lines  fea¬ 
ture  the  electrically  transparent  com¬ 
pensated  pin  supporting  structure. 
This  field  proven  feature  allows  peak 
powers  which  approach  theoretrical 
values.  The  3W  line  can  handle,  at 
atmospheric  pressures,  peak  powers 
of  up  to  3  megawatts  with  no  addi¬ 
tional  pressurization. 

New  4V8"  line  can  handle  50  KW 
average  power  at  250  MCS,  for  great 
savings  through  less  weight  and 
smaller  line  size. 


2-WAY  MOBILE  ANTENNAS 


To  complement  its  already  famous 
line  of  microwave  antennas,  Prodelin 
makes  available  its  unique  antenna 
package  for  6  and  7  KMC.  The 
package  incorporates  Spir-O-line  semi- 
flexible  coaxial  cable  and  Spir-O-lok 
connectors  for  low  loss  and  easy  in¬ 
stallation.  Available  in  4,  6,  8  and 
10  ft.  antenna  sizes  the  system  is 
particularly  recommended  for  use  in 
passive  reflector  systems  or  on  other 
short  runs.  The  new  system  greatly 
reduces  engineering  time  and  com¬ 
ponent  expense. 


{  $9md  twhif  tw  Mt  p«r#ormofic«  dwa 
Itmdi  yWtwtiput  on  th*  ProdmUn  fino, 

Prodelin  stocks  component  parts,  supporting 
hardware,  and  accessories  for  all  lines. 

N  DISTRIBUTED  ON  THE  WEST  COAST  BTl 

MAYDWELL  li  HARTZELL,  INC. 

San  Diego  •  San  Francisco  •  Los  Angeles 
Phoenix  •  Portland  •  Seattle  •  Spokane 


Prodelin’s  new  series  of  VHP  an¬ 
tennas  include  the  ground  plane,  the 
unity  gain  coax,  and  the  Omni-6.  The 
Omni-6  is  a  collinear  gain  antenna 
designed  to  meet  the  need  for  a 
6  DB  gain  antenna  with  a  minimum 
of  cost  and  wind  loading.  All  an¬ 
tennas  are  corrosion  resistant  and 
terminate  in  type  "N”  connectors. 
All  are  capable  of  withstanding  100 
MPH  winds  while  giving  superior 
performance.  All  connectors  are  pro¬ 
tected  by  a  metallic  shield  from  in¬ 
stallation  damage  and  weather. 
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Dear  .Sir: 

Thank  you  for  your  courtesy  in  forwarding  a  copy  of  the 
June  issue  Si(;nai.  Magazine  to  me.  I  enjoyed  it  and  I  do 
hope  that  iny  comments  (“Polaris — The  Fleet  Rallistic  Mis¬ 
sile  Weapons  System  Program”)  will  be  accepted  in  the 
manner  in  which  they  were  given,  that  is,  to  round  out  the 
(piestion  for  need  of  major  war  deteTrent  systems  and  their 
place  in  the  National  .scheme  of  things, 

R.Adm.  W  .  F.  Rahokn,  USN 
Director,  Special  Projects 
Department  of  the  Navy 

W  a>hington.  1).  (]. 

Dear  Sir: 

Thank  you  for  your  letter  of  1  Sejitember  to  which  was 
attached  a  cojiy  of  the  September  issue  of  Signal  (“Budget 
Trouble  (  FNen  for  NAS.\|”).  The  workings  of  government 
are  difficult  to  understand  at  times — but  I’m  sure  that  frank¬ 
ness  in  dealings  with  the  ('ongress  and  the  public  is  a 
precious  ingredient  at  any  and  all  times. 

T.  KkITH  (d.KNNAN 
Administrator 

National  .\eronautics  &  Space 
Administration 

W  ashington.  1).  L. 

Dear  Sir: 

I  certainly  was  pleased  to  see  the  fine  treatment  you  gave 
Hazeltine’s  AN7TPS-25  (“A  New  Fra  in  the  Art  of  Combat 
Surveillance  Through  Industry-Military  (T>operation,”  No¬ 
vember  1959  issue).  1  have  already  received  favorable 
comments. 

R.  L.  Bkajvi 

Fxecutive  V  ice  President 
Hazeltine  Flectronics  Division 
llazeltine  (,’orporation 

Little  Neck,  New  York 
Dear  Sir: 

I  am  pleased  to  have  page  71  of  the  (December)  Armed 
Forces  (Communications  and  Flectronics  Association  publi¬ 
cation  Si(;nai.. 

This  information  should  reach  countless  individuals  in 
search  of  more  information  concerning  the  Patent  System. 
Making  this  information  available  is  certainly  in  the  public 
interest. 

Isa  AG  Flkisiimann 
Director 

Office  of  Information  Servi<‘es 
Patent  Office 

U.  .S.  Department  of  Commerce 

Washington,  1).  C. 
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AFCEA 

1624  Eye  Street,  NW 
Wa8hington  6,  D,  C. 
Phone:  EXeculive  3-303.'i 

OFFICERS 

Pretident 

Benjamin  H.  Oliver,  Jr.* 
lit  Vice  President 

Rear  Adm.  Frank  Virden, 
ESN* 

2nd  Vice  President 

Maj.  Gen.  Harold  W,  Grant, 
USAF* 

3rd  Vice  President 

Maj.  Gen.  R,  T.  Nelson,  USA* 
4th  Vice  President 
John  W.  Inwood 
5th  Vice  President 
Ben  S.  Gilmer 
General  Counsel 

Frank  W,  Wozencrajfl 
General  Manager 
W.  J.  Baird 
Secretary  ( Acting) 

F,  T,  0>ii*iihfrf: 

T  reasurer 

W.  Earl  Tranthani 
Immediate  Past  President 
Frederick  R.  Furih* 


DIRECTORS 

1960 

Francis  L.  Ankenbrandl 
Percy  G.  Black 
Theodore  S.  Gary 
John  J.  Hnn«elman 
Charles  F.  Home* 

David  R.  Hull 
J.  Harry  LaBrum 
David  Samoff 

1961 

Harry  E.  Austin 
Roland  C.  Davies 
E.  K.  Foster 
Francis  11.  Lanahan 
Joseph  R.  Redman 
Robert  C.  Spraf^ue 
W,  W.  Watts 
Frank  W.  U  ozencraft 

1962 

George  W.  Bailey 
Hieodore  L.  Bartlet* 

Maj.  Gen.  Gordon  A.  Blake, 
USAF 

Ben  S.  Gilmer 
Joseph  E.  Heinrich* 

John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 

1963 

Leonard  D.  Callahan 

Brig.  Gen.  A.  F.  Cassevant,  USA 

Walter  C.  Hasselhom 

Walter  P.  Marshall 

Henry  J.  McDonald* 

A.  L.  Pachynski 
William  L.  Roberts 
Ellery  W.  Stone 


The  President,  the  immediate  Past 
President,  the  Vice  Presidents  and 
the  Counsel  are  sx-officio  members 
of  the  Board  of  Directors. 

^Executive  Committee  Member. 


Executive  Committee  Meeting 

At  the  opening  of  the  Executive 
(^Jinmittee  meeting,  Januar\  14.  Pre-'i- 
(leiil  Benjamin  H.  Oliver,  Jr.,  present¬ 
ed  T  rederiek  K.  T'urth  a  certificate  for 
outstanding  service  performed  during 
his  two-\ear  term  of  office  as  Presi¬ 
dent  of  AF’CEA. 

Plans  for  the  I4th  National  Con¬ 
vention  were  discussed.  The  follow¬ 
ing:  (convention  theme  was  approved: 
’*(]ommunications  and  Electronics — 
The  Arm  of  Control,  The  Voice  of 
(Command. 

Other  items  included  a  report  hv 
(General  Manager  \\ .  j.  Baird  on 
\ECEA  operations;  chapter  rehate 
program  hv  Business  Manaj:er  E.  T. 
Osteid)er‘:  and  a  report  on  SiGWL 
advertising  hv  \\  .  (^oj)p.  Advertis¬ 

ing  Representative. 

Present  for  the  first  meeting  of  the 
Executive  (Committee  in  P)()0  were 
Benjamin  H.  Oliver,  Jr.,  Vice  Presi- 
dent-l  pstate  Territorv.  \evv  York 
lelephone  (^).  and  National  Presi¬ 
dent:  (Captain  \\ .  T.  Dutton,  I  S\, 
representing  Rear  Admiral  Frank  \  ir- 
den,  ESN.  I)i  rector.  Naval  Communi¬ 
cations  and  First  Vice  President; 
(^)lonel  James  E.  Morrison,  I SAF, 
representing  Major  (General  Harold 
W .  (»rant.  Director  of  ("ommunica- 
tions-Electronics.  I  SAF  and  Second 
Vice  President;  Lieutenant  Colonel 
Kenneth  E.  Shillet.  I  SA.  re|)resenting 
Major  General  R.  T.  Nelson,  USA, 
(diief  Signal  Officer,  and  Third  V  ice 
I^esident;  VV .  Earl  Tranthani,  Jr., 
-Manager,  Eastern  Operations.  Hughes 
Products,  Hughes  Aircraft  Co.  and 
Treasurer;  Frederick  R.  Furth,  Vice 
President,  International  Telephone 
and  Telegraph  Corp.  and  Immediate 
Past  President;  Glenn  1).  Montgom- 
erv .  Defense  Coordinator,  Long  Lines 
Dept..  American  Telephone  &  Tele¬ 
graph  Co.  and  Region  A  Vice  Presi¬ 
dent. 

1  he  following  Directors  attended 
the  meeting:  Joseph  E.  Heinrich,  Staff 
Supervisor.  Long  Lines  Dept.,  Ameri¬ 
can  Telephone  &  Telegrajih  Co.; 
Frank  W  .  VV  ozencraft.  Attorney-at- 
T.aw. 

Rqjresenting  National  Headquar¬ 
ters  were  VV  .  J.  Baird,  (general  Man¬ 
ager.  Frank  Ostenherg.  Business  Man¬ 
ager  and  Frank  Martins. 

IS  etc  Grtutp  Member 

Rixon  Electronics.  Inc.,  Silver 
Sjiring.  Md..  is  a  new  group  memher 


of  AFCFZA.  William  Christojiher, 
W  ashington.  1).  C..  chapter  president, 
presented  the  AFCEA  group  memher 
certificate  to  a  Rixon  representative 
at  the  Eehruary  4  chapter  meeting. 

Companv  representatives  are  J.  L. 
Hollis,  president;  (].  J.  Harrison,  vice 
president;  J.  (].  Mvrick,  director;  R. 
E.  Dav  is,  assistant  director;  1).  VV . 
Perrv.  acting  director-marketing;  B. 
VIcKav.  manager-engineering:  (L 
Holland,  senior  support  engineer;  H. 
Paris,  senior  engineer;  A.  (iattfield, 
assistant  dii^ector-engineering;  R.  A. 
W  ainwright.  consultant. 

Regional  Vice  Presidents  Meet 

d  he  first  meeting  of  the  regional 
vice  jiresidents  was  held  January  29 
in  (diicago  at  the  Teletype  Corp.  of¬ 
fices.  W  alter  H.  Pagenkopf.  Region  E 
V  ice  President  and  Vice  President  of 
Teletv  pe.  acted  as  host  for  the  grouj). 
Benjamin  H.  Oliver.  Jr..  National 
President  and  F.  T.  Ostenherg.  Busi¬ 
ness  Vlanager,  attended. 

Chapter  Science  Program 

“Project  Recruits  for  Sciences,”  the 
Santa  Barbara  chapter’s  program  to 
encourage  high  school  students  to  pur¬ 
sue  a  scientific  career,  was  given  a 
prev  iew  performance  before  the  city’s 
officials  recently.  (See  January  1900, 
Signal  jiage  45  for  complete  details. ) 

Chaired  by  (darence  C.  Ray,  chap¬ 
ter  president,  the  })resentation  was 
opened  hv  Roger  A.  Moe  of  the  Santa 
Barbara  Research  Center,  who  intro¬ 
duced  speakers  from  military  and  in- 
dustrv.  Maj.  Robert  Evans,  assist. 
PMSLT.  U.  of  Calif..  S.B.  and  Robert 
Wdike  of  Raytheon  Co.  discussed  the 
development  of  the  “snij)erscope”  gun 
sight. 

Edison  Award  ISominee 

Rav  Mevers.  Region  F  V^ice  Presi- 
dent,  is  one  of  the  nominees  for  the 
Edison  Amateur  Radio  Award,  which 
will  he  presented  February  25  to  the 

S.  ham  who  performed  the  imvst 
outstanding  })uhlic  service  during 
19.59. 

At  National  Headquarters 

Rear  Admiral  Henry  C.  Bruton. 
Paris  chapter  president,  visited 
AFCEA  National  Headquarters  re¬ 
cently.  Admiral  Bruton  is  Director, 
Cfmimunications-Electronics,  Joint 
Staff.  Commander  in  Chief,  S. 
Euro{)ean  Command. 
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NEW  MEMBERS 

Listed  below  are  neiv  members  of  the  AFC  LA  who  hate  joined  the  Association 
during  the  month  of  December.  Members  are  listed  under  the  Chapter  nith  which 
they  are  ajfdiated.  The  January  listing  will  aj)pear  in  the  March  issue. 


Arizona 

Maj.  Donald  K.  Adams 
Col.  Francis  N.  Miller 
1st  Ft.  Thomas  K.  Little,  jr. 
Ft.  Col.  David  M.  I  hler 

Atlanta 

Fred  IF  Coslan 
C.  F^verett  Jones,  jr. 

Cecil  G.  Lively 
\\  illiam  F.  Anderson 
C(d.  Charles  A.  Butter 
0.  Derwood  Toler 
Capt.  William  G.  Parrnenter 
John  T.  iM(K»re,  Jr. 

Aii^usta-Fort  Gordon 

M-Sgt.  W  ilfred  H.  Fines 
Craig  W.  Goodwin 
Ist  Ft.  Cecil  C.  Geddings 
Samuel  Silverstein 
Ft.  Luther  M.  Stone 
Capt.  Felix  S.  Satey 
M-Sgt.  Gabriel  S.  Marge 
1st  Ft.  Mortin  Colby 
M-Sgt.  C.  C.  Betenbaugh 
Sfc  Gerald  M.  Foreman 
Sfc  Edward  \.  Kemper 
Ft.  Col.  James  E.  Morris 
S-Sgt.  Singleton  F.  Johnson.  Jr. 
Maj.  Erw'in  P.  Reinecke 
M-Sgt.  Andrew  J.  Ward 
Sgt.  Richard  V.  Hall 
Sfc  Grant  Hayes,  Jr. 

M-Sgt.  Joseph  G.  Chapman 
M-Sgt.  Allen  C.  Byington 
M-Sgt.  Harvey  H.  Heath 
M-Sgt.  Clifford  J.  Herzberg 
Clarence  E.  Weissenburger 
1st  Ft.  W  alter  F.  Greer 
Raymond  F.  Gleason 
M-Sgt.  Harold  .\.  \  an  Cammeyt 

Baltimorp 

Col.  Arthur  F.  Baker 
Ft.  Col.  William  I).  Morgan 

Boston 

James  D.  Gordon 
Ted  P.  Klamka 
John  A.  Keenan,  HI 

Chicago 

John  B.  Denormandie 
Jerome  L.  Deboo 
John  P.  Hanan.  Jr. 

David  E.  Chapman 
Capt.  Robert  IF  Xorlliwood 

Dayton-Wri^ht 

Edward  R.  Thorns 
Walter  M.  Ba» 

B.  Finn  Soule 


Morton  (;.  Hen-on 

Decatur 

FeonarrI  F.  Logan 
Harold  D.  Batth  aver 
Elmer  O.  Warnick 
John  C.  Thomas 
John  .\.  Stubblefield 
Thomas  S.  Stovall 
Thomas  F.  Sager 
Maurice  \\\  Pott- 
Karl  P^ansch 
Loren  R.  Nelson 
W  illiam  IF  .Moutray 
Charles  PF  Morris 
Allen  Moore 
Harold  A.  Mclv  er 
Robert  C.  Jones 
Charles  J.  Jack  son 
W  ilford  J.  Hudsem 
David  B.  Howland 
Garland  W .  Holmer 
John  R.  Hibbard 
Vergil  P.  Hendrick-on 
Ronald  F.  Harp<de 
Gerald  D.  (irasch 
.Merlin  F.  GcMxlin 
John  F.  Elias 
\\  illiam  J.  Cumniings 
Loren  E!.  Cox 
Rex  L.  Cokley 
George  \\\  Castell 
Monte  D.  Brown 
Floyd  E.  Blair 
Jack  R.  Harr 
David  P'.  Banfiehl 
Faverne  P\  Bailey 
Ralph  F.  Duff 
Ronald  S.  Jahr 
Larry  1).  Baker 
Homer  D.  Dingman 
Charles  A.  (iruber 
Thomas  IF  Sernan 
Charles  IF  W’ord 
Donald  R.  W  right 
Wilbur  J.  Jahr 
Dennis  J.  Fappen 

Fort  Mon  ni  o  n t  h 

Pat  S.  Petrillo 
Ft.  Col.  Leo  W.  Miller 
\\  illis  M.  Patterson 
Richard  P'.  PTancis,  Jr. 

2nd  I.t.  W  illiam  R.  Barnes 
Russell  J.  Turner 
(iuilford  Paines 
Capt.  Percy  W  .  (^dlom.  Jr. 

Frankfurt 

Maj.  Bernard  C.  Deloiser 

Gulf  Coast 

1-t  l.t.  Ravnova  H.  Burck 


Philiji  .\.  Sheet- 

l>t  Ft.  \\  alter  J.  Haren-ki.  Jr. 

Robert  1).  Boden 

-M-Sgt.  P'reeland  \".  Andrews 

Haivaii 

Jerry  J.  Neville 

Kansas  City 

James  (.'.  Neu>tadt 
(A\T)  .\rthur  \\  .  P'.lkin- 
P.dgar  (F  (ierlach 
Philip  Jidinson.  Jr. 

Lexington 

Byron  IF  Cracratt 
\\  arron  (F  P'ee 

London 

En-.  Da\ id  J .  I Fdlig 

Montgomery 

Rus-ell  Dement 

.Vf»ir  York 

Bernard  (].  Diekman 
Donald  PF  .Mcf.'lure 
Robert  C.  (’astle 
.lerrv  Terrier 
.b»hn  \\  agonny 
(ieorge  PF  .Abljott 
\.  PF  (iruber 
Pal  ward  PF  Fafferty 
\  ernon  F.  W  endlandt 
.Anthony  PFiston 

\  or  til  (dirolina 

John  PF  Moore 

(A\()  Janies  R.  Hol-trom 

Mortheastern  I  ni versity 

Garry  .S.  Boll 
Paul  PF  (.'aristi 
P'rancis  J.  Duksta 
Richard  PF  Mount 
John  1).  Polastri 
Norman  J.  .Scally 
Iferton  G.  Yeaton.  J  r. 

Joseph  Andri(do 

Morth  Texas 

G(*orge  PF  Davsey 

yiorthuest  Florida 

W  arren  Richard-on 
Herbert  M.  Young 
(A\()  I  .awrence  E.  .M  agart 
(!Iayton  S.  Montanyii 
S\I-.S<rt.  Robert  P.  iliibois 

Paris 

Ft.  f'ol.  Robert  D.  Terry 
Ft.  (ad.  Arnold  Rathlev 
lames  .\.  McCaffrev 
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Philadelphia 

\  erner  p].  (iooderliani 
Matliilfle  i\.  (Chesterton 
Allen  E.  All)ert 
Vi  alter  J.  Connor 
Maj.  William  Henning 
Capt.  Ralph  Daugherty 
Richard  C.  Berens 
(Charles  E.  Baheoek 
W  illiam  E.  Tail 
Davis  Hessler 

Rocky  Mountain 
Et.  (Col.  W  illiam  .1.  Daly 

Rorne^L  tica 

W  illiam  (Ci.  Dawsmi 
W  illiam  .1.  M(»rgan 
(irady  C.  H(dt 
W  .  R.  Biirr<»ws 

San  Diefio 
George  A.  McDaniel 

San  Francisco 

(Cdr.  Herbert  F".  Knauer 
W  illiam  E.  Main 
jame^  \  .  Vann 

San  Juan 

\  icetite  A.  Ramire/ 

Erne>to  \  iera 

Santa  Rarhara 

Ralph  J.  Terella 
John  A.  Moseley 
Arthur  B.  Clark 
J.  E.  Eannan 
LCdr.  Ruel  W'hitcher 
Erank  Arguelles 
(Carl  E.  A  very 
Robert  C.  McNeill 
Edwin  C.  Hope 
Charles  FC.  Harty 
J(>hn  L.  Eertig,  Jr. 

Joseph  \ .  Kiehihauch 
Reuben  H.  Waldron 
Dale  CM.  Nevitt 
Jack  A.  McRae 
Wesley  W Holcomb 
I>axter  K.  W  olf 
Harry  W'.  Kompanek 
Iferhert  S.  W  oodward 
Robert  W.  Daumiller 

Scott-St,  Louis 

Maj.  Miller  J.  (Crimes 
Et.  (Col.  W  illis  B.  Eynch 

Seattle 

Maj.  (Ceorge  \  .  Hamson 
Eester  C.  Irwin 
(Capt.  Donald  E.  Krick 

South  Carolina 

Et.  (Col.  W  illiam  E.  Spaulding 
Virgil  (C.  Johnst<»n 

South  Texas 

CW  (J  Martin  E.  \  andiver 

Robert  E.  Williford 

Southern  Cali fornia 

Brig.  Gen.  Harris<»n  Shaler 

Fred  W  .  C«d)le 

W^  Hunter 

P.  Anders 

Eugene  Eepiue 

I*.  A.  Eepore 


Syracuse 

Cdr.  Eawrence  E.  Smith 

Brig.  Gen.  James  K.  W  ilson,  Jr. 

W  illiam  H.  Seibert 

Arthur  N.  Kaiser 

Raymond  F.  Klippel 

Paul  B.  Maxson 

Richard  McMahon 

A.  Noel  Beagan 

John  S.  (Collinson 

Arthur  R.  (Crimm 

Robert  \  .  Neary 

Paul  L.  Kingston 

Edward  T.  Barry 

John  C.  Hicks 

John  T.  Robinson 

Eeslie  C.  Overlock 

(Clarence  A.  Nolph 

Bohert  E.  Davis 

I  rhan  IE  Johnson 

William  Masin 

Bohert  IE  Bice 

Tinker-Oklahoma  City 

Maj.  James  W  .  W  itt 
(Ca[)t.  James  B.  Anderson 
James  FC.  (Callagher 
(Capt.  Jackson  Bayhurn 
Max  W  .  Barker 
Clohie  (C.  Cross 
Bill  B.  W  alker 
(Caj)t.  Charles  N.  Grice 
Bryan  K.  (Camhle 
James  R.  W  bite 
.\rthur  R.  Weber 
(Carl  W  .  FCastrnan 
William  J.  Cook 
(Ceorge  Billy 

W  ashin^ton 

(Capt.  Richard  E.  R  ea 
.St.  Clair  Bromfield,  Jr. 

(Craham  Holland 
Richard  A.  Wainwright 
Allen  (Cat t field 
Henry  I^aris 
Bruce  AIcKay 
B.  FC.  Davis 
J.  C.  -My rick 
(C.  J.  Harrison 
J.  E.  Hollis 
Dean  W  .  Perry 
W  illiam  0.  P.  Snead 
FCdward  E.  W  alsh 
W.  W  all 

(Cordon  F".  Bogora 

Members  at  Large 

David  E.  Bell,  Indianapolis. 
Indiana 

John  E.  McCutchan,  FCvans- 
ville,  Indiana 

(Charles  FC.  Bates.  Minneai^oli". 
Minnesota 

John  J.  .Stankowsky,  Minne¬ 
apolis.  Minnesota 
Capt.  N(CO-Van-Dzoanh,  KB(C 
4781,  South  Vietnam 
1st  Et.  Pham-Thong,  KB(C 
4784,  .South  Vietnam 
FCTC  Joseph  J.  Ccdlins.  Navy 
116.  F'PO,  San  Francisco. 
(Calif. 

Maj.  Joseph  1).  Koger.  West- 
over  AEB.  .Mass. 

(f.  B.  Kilmer.  Binghamton. 
New  York 


A».m>ciatioii  Aflfair.s 

(Continued  from  i)age  47  i 

ITU  Officer 

(Captain  Gerald  C.  (Cross.  I  SNR, 
.Swiss  chapter  president,  has  been 
elected  Secretary -(Ceneral  of  the  Inter¬ 
national  Telecoinnuniications  I  nion 
in  (Ceneva. 

A  former  official,  of  the  Federal 
(Communications  (Commission,  Cap¬ 
tain  (Cross  had  been  .serving  as  Acting 
.Secretary-(Ceneral  of  the  ITl  since 
June  19.58.  Before  this  time,  he  was 
Assistant  .Secretary-(Ceneral  of  the 
ri  I  for  eleven  years. 

Chicago  Chapter 

AFCEA  National  President  Benja¬ 
min  H.  (Jliver,  Jr.,  and  AF'CFCA  (Cen- 
eral  Manager  \\  .  J.  Baird  were  the 
honored  guests  at  the  Chicago  chap¬ 
ter’s  January  28  dinner  meeting  at 
Teletype  Corp..  Skokie,  III. 

Speaker  for  the  evening  was  Louis 
L.  Davis.  (Chief  of  the  High  Speed 
E  nit  of  the  Communications  Systems 
Branch  of  the  Federal  Aviation  Agen¬ 
cy.  who  di.scussed  “Weather  Services 
of  the  Federal  Aviation  Agency.’’  The 
talk  concerned  the  scope  of  FA  A  serv¬ 
ices  to  military  and  commercial  avia¬ 
tion.  Mr.  Davis  also  described  the 
Automatic  Data  Interchange  System, 
an  electronic  switching  system. 


HEART  FUND 

pls^  ^ 
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AFCEA  Snstoining  and 


illeuibers 


Communications — Electronics — Photography 

Listed  below  ate  the  firms  who  ore  sustaining  and  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association. 
By  their  membership  they  indicate  their  readiness  for  their  share  in  industry's  part  in  national  security.  Each  firm  nominates  several 
of  its  key  employees  or  officials  for  individual  membership  in  AFCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  elec¬ 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufactur¬ 
ing,  procurement,  and  operation. 


Sustaining  Members 

Cook  Electric  Co. 

International  Telephone  & 

Telegraph  Corp. 

IVew  York  Telephone  Co, 

Group  Members 

Acme-Danneman  Co.,  Inc. 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
American  Telephone  &  Telegraph  Co., 
Long  Lines  Dept. 

Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  Co. 

Andreir  Corp. 

Arnold  Engineering  Co. 

Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., 
Ltd. 

Autonetics,  Division  of  North  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Beiser  Aviation  Corp. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Beiidix  Radio  Division,  Bendix  Avia¬ 
tion  Corp. 

Bliley  Electric  Co. 

Bomac  Laboratories,  Inc. 

British  Thomson-Houston  Co.,  Ltd. 
Bruno-New  York  Industries  Corp. 

Budd  Lewyt  Electronics,  Inc. 

Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  A  Suburban  BeU  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Contraves  Italiana 

Convair,  Division  of  General  Dynamics 
Corp. 

William  C.  Copp  &  Associates 
Copperweld  Steel  Co. 

Cornell-Dubilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division-Avco  Corp. 

Decca  Navigator  Co.  Ltd. 

Designers  For  Industry,  Inc. 

Diamond  State  Telephone  Co. 
Dictaphone  Corp. 

DuKane  Corp. 

Du  Mont,  Allen  B.,  Laboratories,  Inc. 


Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 

Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Aniline  &  Film  Corp. 

General  Communication  Co. 

General  Electric  Co. 

General  Electric  Co.,  Defense 
Systems  Dept. 

General  Telephone  &  Electronics  Corp. 
Gilfillan  Bros.,  Inc. 

Globe  Wireless,  Ltd. 

Gray  Manufacturing  Co. 

Hallamore  Electronics  Co. 

Ilallicrafters  Co.,  The 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Division, 
Hazeltine  Corp. 

Heinemann  Electric  Co. 

Hoffman  Laboratories,  Inc. 

William  F.  Hogan  Associates,  Inc. 
Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  &  Wire  Co. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines 
International  Resistance  Co. 

Jacobsen  Manufacturing  Co. 

Jansky  &  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchboard  &  Supply  Co. 
Kleinschmidt  Laboratories,  Inc. 

I^ich  Sales  Corp. 

Lenkurt  Electric  Co. 

Ling-Altec  Electronics,  Inc. 

Litton  Industries,  Inc. 

I^ockheed  Aircraft  Corporation 
Machlett  Laboratories,  Inc. 

Magnavox  Co. 

Marconi’s  Wireless  Telegraph  Co.  Ltd. 
Materiel  Telephoniqne  Co. 

McCoy  Electronics  Co. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  &  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co.,  Rola  &  Jensen  Divisions 
National  Co.,  Inc. 

Nems-Clarke  Co.,  Div.  of  Vitro  Corp. 
of  America 

New ’England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Co. 

Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  &  Telegraph  Co. 
Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers,  Inc. 
Phelps  Dodge  Copper  Products  C^rp. 
Philco  Corp. 

Photographic  Society  of  America 


Plessey  Co.,  Ltd. 

Prodeiin  Inc. 

Radiation,  Inc. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Astro-Electronic  Products  Div. 
Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Ramo-Wooldridge,  Division  of 

Thompson  Ramo  Wooldridge  Inc. 
Raytheon  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Rixon  Electronics,  Inc. 

Rocke  International  Corp. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Servo  Corporation  of  America 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Smith-Corona  Marchant  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  &  Television 
Engineers  ’ 

SoundScriber  Corp.,  The 
Southern  Bell  Telephone  &  Telegraph 
Co. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stack  pole  Carbon  Co. 

Standard  Electronics  Co. 

Standard  Telephones  &  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Wamer  Corp. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  Hie 
Telectro  Industries  Corp. 
Tele-Dynamics,  Inc. 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments  Incorporated 
Times  Facsimile  Corp, 

T.M.C.  (Canada)  Ltd. 

Trans-Sonics,  Inc. 

Tiing-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co. 

United  Transformer  Co. 

Varian  Associates 

Webcor,  Inc.,  Government  Division 
West  Coast  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Willard  Storage  Battery  Div., 

Electric  Storage  Battery  Co. 
Wisconsin  Telephone  Co. 

Wollensak  Optical  Co. 

Zenith  Radio  Oirp, 


SIGNAL.  FEBRUARY.  I960 


/ 


A 


Region  A: 
Region  Bl: 

Region  02; 

Region  C: 

Region  D; 

Region  B: 

Region  P: 


AFCEA  CHAPTERS  AND  CHAPTER  OFFICERS 
REGIONAL  VICE  PRESIDENTS 

G.  D.  Montgomery,  AT&T  Co.,  32  Ave.  of  the  Americas,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey. 
George  C.  Ruehl,  Jr.,  2118  St.  Paul  St.,  Baltimore  Md.  Delaware,  District  of  Columbia,  Maryland,  Eastern  Pennsyl¬ 
vania  and  Virginia. 

Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 
Western  Pennsylvania, 

W.  K.  Mosley,  Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — 
from  North  Carolina  to  Louisiana  including  Tennessee. 

Ma|.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico, 
Texas,  Oklahoma,  Arkansas. 

Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skokie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minne¬ 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres. — Lt.  Col.  Lloyd  Snapp, 
USAR  (Ret.),  General  Analysis  Corp.,  P.O. 
Box  766,  Ft.  Huachuca,  Ariz.  Sec. — John 
M.  Kelly,  62428  Stedman  St.,  Ft.  Huachuca. 
ATLANTA:  Pres. — A.  E.  Arnold,  Western 
Union,  48  Marietta  St.,  N.W.,  Atlanta,  Ga. 
Sec. — A.  M.  Wilson^  Southern  Bell  T&T 

Co.,  51  Ivy  Street,  N.E. 

AUGUSTA-PORT  GORDON:  Pres.— L.  C. 
Phillips.  So.  Bell  Tel.  &  Tel.  Co.,  937 

Greene  St.,  Augusta,  Ga.  Sec. — Orian 
Niehuss,  So.  Bell  Tel.  &  Tel.  Co.,  937 

Greene  St.,  Augusta,  Ga. 

BALTIMORE:  Pres. — J.  Walton  Colvin,  Ben- 
dix  Radio  Div.,  Towson,  Md.  Sec. — Ray 
Moore,  Hoover  Electronics  Co.,  Timonium, 
Md. 

BOSTON:  Pres.  —  Col.  Sidney  S.  Davis, 

PMST,  Northeastern  University,  Boston, 
Mass.  Sec.  —  William  Melanson,  Cam¬ 
bridge  Thermlonics  Corp.,  447  Concord 
Ave.,  Cambridge. 

CENTRAL  PLORIDA:  Sec.— Russell  R.  Ran- 
dell,  208  So.  Manhattan  Ave.,  Tampa,  Fla. 

CHICAGO:  Pres. — William  L.  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
III.  Sec.  —  Sanford  Levey,  Allied  Radio 
Corp.,  100  N.  Western  Ave.,  Chicago,  III. 

DAYTON -WRIGHT:  Pres.  — William  H. 
Shade,  General  Mills,  Inc.,  2600  Far  Hills 
Bldg.,  Dayton.  Sec. — Cecil  Hill,  General 
Electric  Co.,  333  W.  1st  St.,  Dayton. 

DECATUR:  Pres. — Lt.  Col.  Robert  A.  Starr, 
Decatur  Signal  Depot,  Decatur,  III.  Sec. — 
Edward  J.  Maloney,  1382  N.  University 
Ave.,  Decatur,  III. 

PORT  MONMOUTH:  Pres.— Norman  K. 

Freeman,  P.  O.  Box  127,  Shrewsbury,  N.  J. 
Sec. — Harry  C.  Ross,  Box  249,  Hillside 
Rd.,  Atlantic  Highlands,  N.  J. 

PRANKPURT:  Treas.— Ralph  L.  Prokop, 
USA  Procurement  Center,  APO  757,  N.  Y. 
GULP  COAST:  Pres.— Lt.  Col.  Paul  C.  Kie¬ 
fer,  Keesler  Tech.  Trng.  Center,  Keesler 
AFB,  Miss.  Sec. — Donald  H.  Presley,  South¬ 
ern  Bell  T&T  Co.,  Gulfport. 

GREATER  DETROIT:  Pres.— Maj.  Carl  L. 
Lisbeth,  C&E  Staff,  Hq.  30th  Air  Div., 
Belleville,  Mich.  Sec. — J.  R.  Saxton,  Mich¬ 
igan  Bell  Telephone  Co.,  1109  Washington 
Blvd.  Bldg.,  Detroit. 

HAWAII:  Pres. — Robert  Lowrey,  Hawaiian 
Telephone  Co.,  Box  2200,  Honolulu,  T.  H. 
Sec. — Francis  Medeiros,  Hawaiian  Tele¬ 
phone  Co.,  1130  Alakea  Street,  Honolulu, 

T.  H. 

KANSAS  CITY:  Pres.— William  E.  Fisher, 
SW  Bell  Tel  Co.,  324  E.  I  Ith  St.,  Kansas 
City,  Mo.  Sec. — Charles  E.  Sevier,  SW 
Bell  Tel  Co.,  324  E.  I  Ith  St.,  Kansas  City. 
KOREAN:  Sec.  —  William  L.  Wardell,  OEC, 
RD-CD,  APO  301,  S.  F.  ^ 

LEXINGTON:  Pres. — Raymond  Soard,  Jr., 
General  Tel.  Co.,  151  Walnut  St.,  Lexing¬ 
ton,  Ky.  Sec. — Waddy  Neubauer,  201 
Romany  Rd.,  Lexington,  Ky.  < 

LONDON:  Pres. — Col.  Joseph  A.  Plihal, 


SIGNAL,  FEBRUARY,  I960 


Hqs.  Third  Air  Force  (30CE),  APO  125, 
N.  Y.,  N.  Y.  Sec.  Lt.  Col.  Richard  F. 
Amann,  3rd  Comm.  Group,  APO  125, 
N.  Y.,  N.  Y. 

LOUISIANA:  Pres. — Wesley  P.  Massey,  New 
Orleans  Pub.  Svee.,  317  Baronne  St.,  New 
Orleans,  La.  Sec. — A.  Bruce  Hay,  South¬ 
ern  Bell  Tel.  &  Tel.  Co.,  520  Baronhe  St., 
New  Orleans. 

MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 
703  Belvedere  Drive,  Montgomery,  Ala. 

NEW  YORK:  Pres.— Henry  R.  Bang,  New 
York  Telephone  Co.,  140  West  St.,  New 
York  7,  N.  Y.  Sec. — Thomas  Brown  IV,  New 
York  Telephone  Co.,  Rm.  2011,  140  West 
St.,  New  York  7,  N.  Y. 

NORTH  CA0OL/NA;Pres.— W.  Thomas  Ed¬ 
wards,  Southern  Bell  T&T  Co.,  P.  O.  Box 
240,  Charlotte,  N.  C.  Sec. — John  C.  Co- 
ley,  Carolina  T&T  Co.,  517  Hay  St.,  Fay¬ 
etteville. 

NORTH  TEXAS:  Pres.— Thomas  F.  Byrnes, 
AT&T  Co.,  212  No.  St.  Paul  St.,  Dallas. 
Sec. — Robert  J.  Novak,  AT&T  Co.,  212  No. 
St.  Paul  St.,  Dallas. 

NORTHEASTERN  UNIVERSITY:  360 
Huntington  Ave.,  Boston  15,  Mass.  Div. 
A:  Pres. — Albert  V.  Short;  Div.  B:  Pres. — 
Harry  Giberson. 

NORTHWEST  PLORIDA:  Pres.— Sam  Love, 
Jr.,  Southern  Bell  T&T  Co.,  Pensacola,  Fla. 
Sec. — Lt.  Col.  Leroy  T.  Souders,  P.  O.  Box 
302,  Shalimar,  Fla. 

ORANGE:  Pres. — MaJ.  Morris  Muse,  USAF, 
Hq.  Air  Rescue  Service,  Orlando  AFB, 
Fla.  Sec. — Lt.  Col.  James  A.  Trutter, 
Radiation  Inc.,  P.O.  Box  6904,  Orlando, 
Fla. 

PARIS:  Pres. — Rear  Adm.  Henry  C.  Bruton, 
Hq.  US  EUCOM,  C-E,  APO  128,  New 
York.  Sec. — Lt.  Col.  Philip  H.  McCorkle, 
Hq.  US  EUCOM,  Comm-Elert.,  APO  128, 
New  York. 

PHILADELPHIA:  Pres.  — Frank  D.  Lang- 
stroth,  Philco  Corp.,  4700  Wissahickon 
Ave.,  Philadelphia,  Pa.  Sec.  —  Conrad 
Young,  Philco  Corp.,  4700  Wissahickon 
Ave.,  Philadelphia. 

PHILIPPINE:  Pres.— Lt.  Col.  Sidney  A. 
Goldman,  1961st  AACS  Sqdn,  APO  74, 
S.  F. 

PITTSBURGH:  Pres.— Edward  M.  Kliment, 
Western  Union,  1505  Chamber  of  Com¬ 
merce  Bldg.,  Pittsburgh,  Pa.  Sec. — H.  W. 
Shepard,  Jr.,  625  Stanwix  St.,  Pittsburgh. 

ROCKY  MOUNTAIN:  Pres.— Brig.  Gen.  F. 

F.  Uhrhane,  DCS/C&E,  Box  70,  Hq 
NORAD,  Ent  AFB,  Colorado  Springs, 
Colo.  Sec. — Maj.  C.  W.  McKelvie,  Hq. 
ADC,  Ent  AFB. 

ROME-UTICA:  Pres. — Murray  Socolof,  811 
Bradford  Drive,  Rome,  N.  Y.  Sec.— Rob¬ 
ert  F.  Weil,  The  Paul  Revere,  Turin  Road, 
Rome,  N.  Y. 

SACRAMENTO:  Sec. — Capt.  Robert  Mc- 
Morrow,  951  La  Sierra  Drive. 


SAN  DIEGO:  Pres. — Cmdr.  Samuel  Freed¬ 
man,  Chemalloy  Electronics  Corp.,  Gilles¬ 
pie  Airport,  Santee,  Calif. 

SAN  PRANCISCO:  Pres.— J.  T.  Chatterton, 
Mackay  Radio  &  Tel.  Co.,  350  Mission  St., 
San  Francisco,  Cal.  Sec. — Carroll  V.  N. 
Steffen,  Pacific  T&T  Co.,  74  New  Mont¬ 
gomery  St.,  F. 

SAN  JUAN:  Pres. — Cdr.  Harry  C.  Rodin, 
USN,  loth  Naval  District,  U.  S.  Naval  Sta., 
San  Juan,  P.  R.  Sec. — Albert  R.  Crumley, 
Crumley  Radio  Corp.,  Box  10073,  Caparra 
Heights,  San  Juan,  P.  R. 

SANTA  BARBARA:  Pres. — RAdm.  Clarence 
C.  Ray,  63  Manzanita  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Sec. — ^Walter  W. 
Montgomery,  Raytheon  Co.,  P.  O.  Box  636, 
Santa  Barbara. 

SCOTT-ST.  LOUIS:  Pres.  —  Col.  George  A. 
Zahn,  Hq.  AACS,  DCS/COMM,  Scott 
AFB,  III.  Sec.  —  Allan  L.  Eisenmayer,  P.O. 
Box  456,  Trenton,  III. 

SEATTLE:  Pres. — Cdr.  Leo  J.  Larkin,  Naval 
Communications  Station  Seattle,  Seattle 
99,  Wash.  Sec. — J.  Alan  Duncan,  6836 
29th  Ave.,  N.  E.,  Seattle  15,  Wash. 

SOUTH  CAROLINA:  Pres.— E.  D.  Bigger- 
staff,  Jr.,  Charleston  Naval  Shipyards, 
Charleston,  S.  C.  Sec. — Donald  D.  Harris, 
Southern  Bell  T&T  Co.,  Owen  Bldg.,  Co¬ 
lumbia,  S.  C. 

SOUTH  TEXAS:  Pres. — MaJ.  Gen.  Harry 
Reichelderfer,  Southwest  Research  Inst., 
8500  Culebra  Rd.,  San  Antonio.  Sec. — 
John  D.  Rainbolt,  Southwestern  Bell  Tel. 
Co.,  301  Broadway,  San  Antonio. 

SOUTHERN  CALIPORNIA:  Pres.  — John 
W.  Inwood,  Western  Union,  745  So.  Flow¬ 
er  St.,  Los  Angeles.  Sec. — David  G.  Soer- 
gel.  North  American  Aviation,  Inc.,  9150 
E.  Imperial  Hwy,  Downey,  Cal. 

SOUTHERN  CONNECTICUT:  Pres— John 
N.  Higgins,  KIP  Electronics  Corp.,  29  Hol¬ 
ly  PI.,  Stamford,  Conn.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard  Ave., 
Bridgeport. 

SWITZERLAND:  Pres.— Capt.  Gerald  C. 
Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
Inti.  Telecommunications  Union,  Geneva. 
SYRACUSE:  Pres. — Colin  W.  Getz,  New 
York  Telephone  Co.,  108  West  Fayette  St., 
Syracuse,  N.  Y.  Sec. — John  G.  Labedz, 
Lyndon  Road,  Fayetteville,  N.  Y. 

TINKER-OKLAHOMA  CITY:  Pres.  — Lt. 
Col.  George  L.  Timme,  Jr.,  GEEIA  Rgn., 
Tinker  AFB,  Okla.  Sec. — Maf.  John  L. 

Whyatt,  3rd  A'^CS  Sqdn.  (Mob),  Tinker 
AFB. 

TOKYO:  Pres.  — Col.  Bradford  H.  Wells, 
USAF  J-6,  APO  925,  S.  F.  Sec.— Maj.  Rob¬ 
ert  G.  Ramsey,  1956th  AACS  Sq.,  APO 
925,  S.  F. 

WASHINGTON:  Pres.— A.  W.  Christopher, 
Sylvania  Electric,  734  15th  St.,  N.W., 
Washington,  D.  C.  Sec. — H.  H.  Schroeder, 
AT&T  Co.,  1001  Connecticut  Ave.,  N.W., 
Washington,  D.  C. 
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Chapter  News 


Arizona 

The  chapter  reports  that  Lt.  Col.  Car! 
Dietrich  has  resigned  as  president  since 
he  has  been  temporarily  transferred 
from  duty  as  I  S.\KP(».  Lt.  Col.  Lloyd 
Snapp.  I’SAP  (Ket.)  ha<  been  selected 
as  hi'i  siicces>or. 

Augusta-Fort  Cordon 

L.  C.  Phillips  was  chosen  president 
of  the  chapter  for  1960  in  an  election 
held  at  the  November  meeting  at  Buck 
Lodge.  Mr.  Phillips  is  the  District  Man¬ 
ager  of  the  Bell  Telejihone  Company  in 
Aiigu^-ta. 

Also  elected  were:  first  vice  president 
— Lt.  Col.  Fred  .1.  Frank;  second 
vice  presi<lent — Lt.  Cmdr.  Francis  A. 
Saxon;  third  vice  |)resident — Maj. 
Creorge  A.  Dewey:  secretary — Orien 
Niehuss;  treasurer — (ieorge  Norman. 

Fleeted  to  the  hoard  of  directors 
were:  Otto  Leek  man.  Carl  Rod  gers. 
Jack  Young.  Jewett  Harris,  Julian 
Dean,  Col.  Thomas  Train(>r,  John 
Meyers.  Lt.  Col.  H.  C.  Williams.  Capt. 
Fghert  Huckhout.  Brig.  Gen.  David  P. 
Gihhs.  Commanding  General  Army 
Signal  Training  Center,  and  Col. 
Robert  R.  Creighton.  Assistant  Com¬ 
mandant  V.  S.  Army  Southeastern  Sig¬ 
nal  Corps  School,  were  named  national 
committeemen. 

The  formal  installation  of  officers 
took  place  on  December  17  at  the  Fort 
(iordon  Officers  Club. 

Lt.  Col.  hYed  J.  Frank.  Chief  of  Sig¬ 
nal  Integrated  Training  Facility,  |)re- 
sented  outgoing  President  Creighton 
with  a  g<dd  lapel  i)in.  citing  him  for 
efforts  in  increasing  membership  in  the 
chapter. 

The  chapter  reports  that  22  men  of 
the  Southeastern  Signal  School’s  Cen¬ 
tral  Office  .Supervision  Course  have 
joimM  AIT'FA.  They  are  the  Center’s 
first  assemldage  of  persons  to  register 
100  per  cent  with  the  AFCEA.  The 
men  are  all  technical  y)ersonnel  and 
rej)resent  282  year-  of  communication 
experience. 

Baltimore 

The  chapter  s  traditiojial  Christmas 
Dinner  Dance  was  held  December  4  at 
Fort  George  G.  Meade. 

J.  Walton  Colvin,  chapter  president, 
addressed  the  group  and  paid  tribute 
to  the  nation's  scientists,  engineer>  and 
communicators. 

“We  have  reached  that  jieriod  rd  ilie 
year  when  we  pay  homage  to  great  men 
who  have  contributed  so  much  to  our 
free  world,”  he  said.  “It  is  only  fitting 
that  tonight  we  take  several  minutes  to 
pay  our  respects  to  the  communicators, 
scientists  and  engineers  who  have  left 
us  advancements  that  have  made  us  the 


strongest  nation  in  space.  These,  too, 
were  and  are  great  men.” 

Chicago 

Lt.  Col.  Willis  h'.  (Proves.  Chief  of 
Science  and  Engineering.  Army  Combat 
Surveillance  Agency,  discussed  the 
Army’s  rapid  missile  capability  as  op¬ 
posed  to  the  Army's  slower  developing 
target  acnpiisition  ability,  at  the  No¬ 
vember  meeting. 

The  Agency  is  pushing  research  in 
hojies  of  being  able  to  provide  combat 
surveillance  by  1970.  Col.  (iroves  stated. 
.Meanwhile,  the  best  eipiiymient  now- 
available  will  be  provided  and  the 
Vgency  is  establishing  what  will  be  the 
best  interim  equipment  for  the  years 
1962  to  1963.  he  remarked.  (See  page 
49  for  an  account  of  the  January  meet¬ 
ing.) 

Fort  Monmouth 

\  Christmas  party  and  dinner  dance 
were  presented  December  17th  by  the 
chapter  in  the  Sayiphire  Room  of  Gibbs 
Hall. 

Culf  Coast 

The  December  meeting  was  held  at 
the  Airmans  (.hd),  Kessler  Air  Force 
Base,  M  iss..  and  attended  by  104  mem¬ 
bers  and  guests.  A  proposed  slate  of 
officers  for  1960  was  y)resented  by 
Major  Cecil  Miller.  Chairman  of  the 
nominating  committee. 

-Mr.  W.  K.  Mosley,  Regional  Vice- 
President  of  AFCEA  and  Assistant  Vice 
President  of  Southern  Bell  Tele[)hone 
Co.,  gave  an  historical  account  of  prog¬ 
ress  in  communications  from  the  time 
of  the  “flat-footed  runners  of  Rome  and 
Greece"  to  the  present  electronics  sys¬ 
tems  of  today.  Throughout  his  review 
of  progress.  Mr.  Mosley  pointed  out 
the  fact  that  the  military  had  turned  to 
the  laboratory  and  to  industry  for  aid 
in  develo|)ing  and  producing  new 
weapons  systems.  He  emphasized  that 
we  have  never  “faced  a  time  like  the 
present”  in  which  our  struggle  against 
new^  enemies  has  brought  the  science  of 
modern  warfare  into  “shocking  pro- 
p(»rtions.” 

In  closing.  Mr.  Mosley  reviewed  the 
Lamily  tree  r>f  AFCEA,  tracing  its  de¬ 
velopment  from  its  beginnings  at  the 
close  of  the  Civil  W  ar  to  the  present. 

Kansas  City 

The  chapter  met  Decend)er  3  at  the 
Richards  Gebaur  Air  Force  Base  Of- 
ficer'i  Club. 

Mr.  William  Barnes,  Demonstration 
Engineer  of  Southwestern  Bell  Tele¬ 
phone  (>j.  was  guest  speaker  for  the 
evening.  He  discussed  the  varicuis  kinds 
of  electronic  erpiipment  that  have  been 
developed  by  the  Bell  Laboratories  in 


connection  with  the  national  space  j)ro. 
gram  and  displayed  models  of  the  \'an- 
guard  and  other  ecpiipment  used  in 
defense  projects. 

New  York 

The  chapter  held  a  dinner-dance  De¬ 
cember  16  at  the  Naval  Shipyard  in 
Brooklyn. 

Paris 

The  Paris  Chapter  met  December  8 
at  the  Jardin  de  Montmarte  for  a  dinner 
meeting  and  program.  The  subject  of 
the  program  was  the  new  (^dor  Televi¬ 
sion  System  in  France.  Mr.  Henri  <le 
France  of  Compagnie  P'rancaise  De 
Television  made  the  presentation.  Mr. 
de  Prance  originated  the  HDP'  system 
which  hears  his  name.  A  premiere  of 
this  color  TV  system  was  featured  at 
the  meeting. 

Philadelphia 

The  chapter  met  on  January  28  at  the 
Philadelphia  Quartermaster  Depot. 
Guest  speaker  was  Brigadier  General 
Elmer  L.  Littell.  Commander.  I  S  Army- 
Signal  Supply  Agency.  His  subject  was. 
“Industry's  P'uture  with  the  U.  S.  Army- 
Signal  Cori)s.”  A  film.  “This  is  Cnited 
.States  Army  Signal  .Supply  Agency.’’ 
was  presented  and  the  chapter  heard  a 
panel  discussion  on.  “Cnited  .State  Army 
.Signal  .Supply  Agency  Activities.”  The 
chapter  installed  the  newly  elected 
officers. 

The  chapter  made  a  tour  of  exhibits 
on  communications  and  electronics 
ecjuipment  on  display  at  the  Depot. 

Rocky  Mountain 

The  chapter  held  a  dinner  meeting 
on  the  evening  of  December  10  at  the 
Antlers  Hotel  in  Colorado  Springs. 
Honored  guests  were  Mr.  and  Mrs. 
Richard  Marsch  who  plan  to  move  to 
.Seattle. 

Several  short  films  were  shown  at 
the  meeting — In  Your  Defense,  a  new 
film  on  SAGP]  and  Operation  IVillinm 
Tell,  a  report  on  the  world-wide  W  eaf)- 
ons  Meet  at  Tyndall  Air  P^orce  Base. 
A  third  film  was  a  short  preview  of  the 
P'ehruary  [)rogram  which  will  consist 
of  a  talk  and  a  showing  of  foreign  com¬ 
mercial  films  which  received  high 
honors  in  competition. 

San  Juan 

Representatives  from  International 
Telephone  &  Telegraph  Corp.  addressed 
the  November  19th  meeting  held  at  the 
Officers  Club,  P’ort  Brooke. 

RAdm.  Richard  H.  Cruzen,  U.SN, 

{Continued  on  pa^J^e  .541 
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Arizona — Shown  at  the  November  meeting 
are  L  to  R:  Lt.  Col.  W.  Coeyman,  Deputy 
Director  of  Orientation  &  Training,  Ft.  Hua- 
chuca;  J.  Kelly,  sec.-treas.  of  chapter;  Col. 
C.  Burch,  Chief  of  Staff,  USAEPG;  Comdr. 
S.  Freedman,  USNR  (Ret.),  guest  speaker 
from  San  Diego;  Lt.  Col.  C.  Dietrich,  and 
Deputy  Chief,  Meteorology  Depart.;  Col.  A. 
Morley,  Director  of  Orientation  &  Training; 
and  Lt.  Col.  L.  Snapp,  USAR  (Ret.),  newly 
selected  president  of  the  chapter. 


4ufinsta-Ft,  (iordon — Col.  Robert  Creigh¬ 
ton,  Assistant  Commandant,  Southeastern  Sig¬ 
nal  School,  presents  the  gavel  to  Col.  Fred 
Frank,  Chief  of  SITFAC,  during  installation 
ceremonies  of  the  chapter.  Shown  L  to  R:  E. 
Norman,  treas.;  Brig.  Gen.  D.  Gibbs,  CG, 
Army  Signal  Training  Center;  Col.  Frank, 
pres.;  Col.  Creighton;  and  O.  Niehuss. 


San  Francisco — Pictured  during  a  tour  of 
the  IBM  plant  are,  standing  L  to  R:  J.  Chat- 
terton.  Pres.;  H.  Kahrmann,  Jr.,  program 
cha  irman;  Col.  H.  Schnoor,  USAR,  v.p.;  Miss 
Helen  Green,  IBM  Hostess;  C.  Steffen,  secre¬ 
tary;  and  Comdr.  H.  Anthony,  USCG,  a 
director. 


Santa  Barbara — At  the  head  table  of  the 
Dec.  meeting  when  chapter's  program  of  Re¬ 
cruits  for  Science  was  presented  are,  L  to  R: 
R.  Moe,  treas.;  R.  Wilke,  Raytheon  Co.;  Maj. 

R.  Evans,  USA,  Assoc.  PMS&T,  U.  of  Cal., 

S. B.;  Dr.  Sayovitz,  Dir.  of  Electronics,  U.  of 
Cal.,  S.B.,  and  Dir.,  S.B.  chapter;  RAdm.  C. 
Ray,  USN  (Ret.),  pres.;  Mayor  Abbott  of 
S.B.;  Dr.  Scharer,  Supt.  of  Schools,  S.B.;  and 
Lt.  Col.  H.  Dillard,  USAR  (Ret.),  1st  v.p. 
Front  table,  L  to  R:  T.  Storke,  former  U.S. 
Senator  and  publisher  of  S.B.  News-Press; 
Mrs.  Storke;  Adm.  S.  Murray,  USN  (Ret.), 
RAND  Corp.;  Mrs.  Ray;  G.  Humphry,  Ray¬ 
theon. 


Scott-St.  Louis — Shown  at  the  Eig 
versary  meeting  of  the  chapter  are, 
L  to  R:  W.  H.  Pagenkopf,  Regional  > 
Benjamin  H.  Oliver,  Jr.,  President  0‘ 
Col.  G.  A.  Zahn,  chapter  pres.;  a 
Eisenmayer,  chapter  secretary. 
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Cosmic  Ray  Intensity . 

Gravitational  Force . 

Atmospheric  Density . 

Outer  Space  Temperature .  .  .  . 


NEWS  from  outer  space 


# 


•  This  important  news  comes  from  outer 
space  via  telemetry  receivers  designed  and 

,  produced  by  Nems-Clarke.  More  than  95% 

•  of  the  telemetry  receivers  at  United  States 
missile  test  stations  and  ranges  were  de- 

•  signed  and  built  by  Nems-Clarke.  Among 

•  many  installations  now  using  this  equip¬ 
ment  are: 

• 

’  Patrick  Air  Force  Base 

•  White  Sands  Missile  Range 

•  Eglin  Air  Force  Base 

‘  Vandenherg  Air  Force  Base 

•  Army  Ballistic  Missile  Agency 

• 

50  YEARS  OF  )  EXPERIENCE 

N’EIwI  CO* 

- A  DIVISION  OF\^RO  CORPORATION  OF  AMERICA  - 

919  JESUP-BLAIR  DRIVE  •  SILVER  SPRING,  MARYLAND 


(Ket.)  IVoject  Manajier.  ITT,  ex¬ 
plained  the  internal  orjianization  of  ITT 
companies  throiijihoiit  the  world  and 
their  connection  with  the  parent  com¬ 
pany  in  New  ^  ork.  Don  Morton.  Man- 
ajier.  ITT  Engineering  &  Construction 
Co.  discussed  the  capabilities  and  activi¬ 
ties  of  this  organization  and  Don  Stork, 
Head,  ITT  Customer  Relations  Dept., 
gave  a  short  introductory  .speech  on  the 
general  structure  of  ITT. 

Santa  Barbara 

Working  on  its  science  program  for 
high  school  students,  the  chapter  re¬ 
cently  held  a  demorj'^tration  meeting  in 
which  certain  si)eakers  discus^ied  the 
program.  (See  page  17  for  more  infor¬ 
mation.  \ 

Scott-St.  Louis 

Benjamin  If.  Oliver.  Jr..  AFCEA’s 
National  President  and  Vice  President 
of  New  V  ork  Tele|)hone  Co..  si>oke  at 
the  chapter's  December  Jtli  dinner 
meeting  lield  at  Augustine's  R(*staurant, 
Belleville.  Illinois. 

\\alt(‘r  II.  Pagenk<ipf.  Region  K  V  ice 
Pr»*sident.  and  V  ice  President  of  Tele¬ 
type  (a»rp..  was  a  sp(‘cial  guest. 

Seattle 

(.'.  L.  V\  ickstrom.  Assistant  Vice 
Presi(hmt.  Pacific  Telephone  and  Tele¬ 
graph  (.'o..  presented  a  talk  entitled, 
“(communication  for  Defense'’  at  the 
chapter's  Novtunher  18th  dinner  meet¬ 
ing  held  at  the  Fcuir  Winds  Restaurant. 

Using  slides  to  illustrate  his  talk.  Mr. 
Wickstrom  explained  the  basic!  opera¬ 
tion  of  such  Air  Defense  components  as 
radar  centers,  direction  centers,  con¬ 
trol  centers,  intercept  fighter  bases  and 
missile  batteries,  and  outlined  the  mis¬ 
sion  of  the  Strategic  Air  Command. 

A  film  depicting  the  preparedness  of 
the  Navy  preceded  the  talk. 

South  Texas 

Maj.  Gen.  E.  DeCoursey.  Director  of 
the  Southwest  Foundation  for  Research 
and  Education,  discussed  “The  F^fTects 
of  Ionizing  Radiation  on  the  Human 
Body”  at  the  Novemh»*r  18th  dinner 
meeting  held  at  the  Fort  Sam  Houston 
(Officers  Club. 

Tinker-Oklahoma  City 

Held  at  Tinker  Air  F(>rc‘(*  Base  ‘Of¬ 
ficers  Mess,  the  second  and  third  meet¬ 
ings  of  the  chapter  featured  talks  by 
representatives  from  Radio  (a)ri)oration 
of  America  and  Cook  Electric  Co.,  re¬ 
spectively. 

Anthony  (ienetta,  a  design  engineer 
from  RCA,  discussed  RC'A's  latest  work 
in  the  data  computer  field  at  the  Octo¬ 
ber  15th  meeting.  William  Cook  pre¬ 
sented  two  films  which  covered  Cook 
Idectric's  cf>ntriI)ution  to  the  defense 
effort  in  the  general  area  of  missile 
guidance  and  control  systems  at  the 
Novend)er  19th  meeting.  One  of  the 
films  covered  the  recovery  of  the  first 
missile  nose  cone  from  outer  spa«*e. 
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The  1960  AFCEA  Convention,  May  24^  25,  26,  ivill  feature  the  theme 


\ 

‘‘Communications  and  Electronics — The  Arm  of  Control,  The  Voice  of 
Command,^’^  Booth  space  for  this  show  has  been  sold  out  completely 

even  ivith  an  added  exhibit  section.  Advance  reservations  for  social  events 

/ 

are  hein"  accepted  now  at  AFCEA  ISational  Headquarters,  1624  Eye  St., 

A. II  ..  IVashinfiton  6,  D.  C.  Prices  and  dates  for  these  are:  May  24,  Key~ 
note  Luncheon — S1.50.  Evening  Reception-Cocktails — $3.00  (no  limit). 

Buffet  Sn/pper — S8.30;  May  25,  Evening  Reception -Cocktails — $3.00 


(no  limit).  Banquet — $12.50;  May  26,  Industrial  Luncheon — $4.50. 


Ballintic*  Mana^niient 

i  (Continued  from  [xige  26) 

TiJ  feed  information  into  this  electronic  data  processini: 
center  rerjuires  fast,  reliable,  versatile  communications  to 
each  of  the  scfuadrcms,  so  that  field  transactions  can  be 
immediately  and  fully  reported  to  the  weapon  storage  site, 
so  that  Air  Force  stcK'k  from  many  commodity  class  depots 
are  available  at  a  single  p(»int  to  the  contractor’s  storage 
site,  at  the  factor) — so  that  contractor  peculiar  items  can 
be  resupplied  to  the  squadrons  on  a  source-to-user  basis, 
to  rnaintenanee  and  overhaul  facilities,  contractor  and 
Air  Force,  so  that  items  to  be  repaired  or  modified  can 
be  (juickly  returned  to  stockpiles. 

Fast,  reliable,  versatile  communications  using  trans¬ 
ceivers  to  transmit  the  punch  cards  upon  which  all  data 
is  coded,  and  teletv  pes  to  send  supplemental  verbal  in¬ 
structions  or  to  clear  transceiver  circuits  for  transmis¬ 
sion:  telephones  for  exce|)tional  situations  or  stand-by 
emergencv  use — all  these  form  the  LogBalXet,  directly 
linking  the  electronic  data  processing  center  with  each 
and  every  using  squadron  as  well  as  each  element  of  the 
r»*suf)ply  and  maintenance  cycle. 

All  this  results  in  greater  operational  readiness  at  the 
launching  pad.  with  smaller  stockpiles  at  the  storage  site, 
faster  maintenance,  (fuicker  modification  and  overhaul 
pt'riod.  It  saves  money  and  time  by  reducing  procure¬ 
ment  and  inventories. 

Speed  and  accuracy  in  getting  all  the  facts  to  the  elec¬ 
tronic  data  processing  center,  taking  action,  communicat¬ 
ing  that  action  to  the  right  place — these  are  cardinal  steps 
in  logistic  support  management. 

But  this  action  must  be  converted  into  hardware.  The 
hardware  must  get  to  where  it  is  needed.  It  goes  through 
pi|>elines.  \X  ith  a  pipeline  in  the  sky,  smaller  stockpiles 
are  lU'eded  at  the  storage  site.  ’Fhe  shorter  the  pipeline, 
the  more  efficient  the  weapon  system. 

In  essence,  electronic  data  processing  keeps  pipelines 
short  by  automatically  setting  up  the  best  routing,  pack¬ 
aging,  and  monitoring  and  expediting  in-transit  items. 

Transportation  scheduling  is  only  one  of  the  major 
processing  runs  which  provide  constant  updated,  corre¬ 
lated  data  on  shipments  and  receipts.  Other  runs  prov  ide 
adjusted  stock  levels,  items  on  order,  in  repair  or  in 
transit,  current  and  precise  item  description,  the  exact 
items  which  make  up  each  individual  system,  frequency 
and  cause  of  failures  by  item,  usage  and  attrition  rates 
by  item,  the  weapon  svstefu  stock  control,  current  finan¬ 
cial  status,  and  procurement  and  provisioning  status. 

A  single  complete  set  of  logistics  books  using  a  com¬ 
mon  coded  language,  correlates  each  and  every  logistic 
support  function  througli  the  electronic  data  process.  It 
is  indeed  an  indispensable  tool  of  logistic  support  man¬ 
agement  but  it  does  not  eliminate  the  need  for  human 
judgment,  luiman  decision  or  hutnan  responsibility. 

Missile  Support  and  Management 

It  is  mv  responsibility,  as  Logistic  Support  Manager, 
to  carry  out  timely  support  and  effective  management  for 
ll)e  d  hor  IHBM,  and  the  Atlas  and  Titan  ICBM’s.  My 
staff  works  with  other  Air  Force  managers,  contractors, 
and  missile  scpiadrons.  as  well  as  t)rov  ides  |)olicv  on  budg¬ 
et.  procurement,  transportation,  maintenance,  supplv  and 
liaison  with  using  commands  such  as  SAC  and  the  Bomber 
Command  of  the  Royal  Air  F’orce. 

\\  hile  electronic  data  processing  takes  care  of  all  rou¬ 
tine  transactions,  the  svstem  also  recognizes  jiroblems  it 
cannot  sfilve — the  exceptional  situations.  It  calls  attention 
to  these  problems  by  making  a  print-out  on  a  high  speed 
printer  that  is  part  of  the  data  proc  essing  technique.  The^e 
print-outs  gn  directly  to  the  manager  who  makes  the  de¬ 


cision  and  orders  the  exceptional  action  needed.  This 
may  be  a  })rint-out  on  a  supplv  problem  which,  when  de¬ 
coded.  tells  him  of  the  slower  consumption  rate  of  an 
item  planned  for  in  the  initial  provisioning.  This  is  man¬ 
agement  by  exception.  It  saves  money  by  preventing  over¬ 
stocking  of  items,  or  assuring  readiness  by  maintaining 
an  adecpiate  supply  of  spares. 

Management  by  exception  conserves  executive  talent  by 
bringing  to  the  manager  only  those  problems  that  the 
machine  has  not  been  programmed  to  solve  automatically. 

A  different  example  of  management  by  exception  is 
the  data  run  which  reveals  a  failure  rate  for  a  given  item 
much  higher  than  the  programmed  tolerance.  The  print¬ 
out  gives  the  causes  of  failure.  The  maintenance  manager 
runs  the  item  through  tests  and  analyses.  He  mav  call 
maintenance  people  from  the  missile  squadron,  the  con- 
tractorV  technical  representative.  AMC  maintenance  spe¬ 
cialists.  and  get  an  Air  Force-Industry  opinion.  It  may  be 
determined,  for  instance,  that  the  failure  of  the  item  is  a 
design  deficiency.  Recommendations  are  made  after  engi¬ 
neers  reevaluate  the  basic  design.  Such  recommendations 
are  then  submitted  to  the  Chief  of  Vi’eapons  Engineering 
for  remedial  action. 

A  surprisingly  pleasant  aspect  of  logistic  supjiort  man¬ 
agement  at  the  San  Bernardino  Air  Mat(*riel  Area  is  the 
kind  and  caliber  of  person  attracted  to  the  program.  e 
have  a  very  great  need  for  additional  people  of  selected 
talents  who  are  now  deficient  in  our  organization.  We 
need  more  imaginative  systems  and  procedural  tvpes. 
Service  engineers  of  the  highest  (}ualitv  are  needed  at 
SBAMA.  One  specialty  for  which  no  classical  description 
exists  is  the  new  specialty  of  the  real  property  expert  who 
must  relate  mundane  structural  equipment,  utilities,  etc., 
of  our  complex  launch  emplacements  to  the  obvious, 
glamorous  missile  proper.  This  is  a  completely  new  field 
for  the  forward  thinking  young  engineer. 

Fdectronic  data  processing  for  ballistic  missiles  is 
neither  a  dramatic  or  dangerous  mission  when  compared 
to  other  significant  aspects  of  our  Nation’s  defense  effort. 
One  might  draw  the  inference  that  ordy  the  stolid,  the 
colorless,  the  unimaginative  ])ersonalitv  would  find  a 
happy  home  in  this  somewhat  sanitarv  environment. 
Happily,  this  isn’t  true. 

F^xjjerts  in  ])ersonnel  psychologv  state  that  two  objec¬ 
tives  must  be  met  in  order  to  get  pef>ple  to  produce  work 
elliciently.  One  is  that  management  must  generate  a  cli¬ 
mate  of  success  in  which  individuals  can  operate.  The 
second  is  that  the  individual’s  craving  to  be  n(*eded  must 
not  only  be  recognized  but  satisfied. 

Circumstance  in  part,  and  ])rior  planning  in  part, 
caused  establishment  of  the  initial  logistics  missile  organ¬ 
ization  for  modern  weapons  at  the  San  Bernardino  Air 
Materiel  Area.  The  organization  is  the  pilot  plant  for 
advanced  weapons,  a  prototype  for  logistic  support  of  the 
future.  The  stimulation  here  is  real,  not  artificial. 

Our  1.600  employees  meet  real,  innate  challenges,  re- 
(pjiring  ingenuity  and  initiative  on  a  dailv.  even  hourlv 
basis.  They  know  they  are  not  bound  bv  precedent.  There 
hasn  t  been  a  book  to  go  bv' — thev  are  authoring  that 
book.  So  I  should  say  that  the  climate  is  successful,  and 
each  individual  in  our  logistic's  program  knows  intuitivelv 
that  his  daily  contribution  licdps  maifitain  operational 
reliability  and  operational  readiness  of  the  Roval  Air 
Force’s  Bomber  Command  and  our  own  Strategic  Air 
Command  in  defense  of  the  F  ree  World. 

But  in  conclusion.  1  hope  that  someday  wc*  can  convert 
the  tremendous  assets  of  our  ballistic  missile  logistics  sys¬ 
tem  to  the  resu})ply  of  space  vehicles  destined  for  manned, 
scientific  exploration  of  the  solar  system. 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


The  Spectrum  of  Conflict  (1960- 
1970),  the  central  tlieine  of  Stan¬ 
ford  Re.-earch  Institute’s  latest  quar- 
terK  Journal.  1  lie  special  issue  is  de¬ 
voted  to  an  examination  of  possible 
t\pes  nf  l  .S. -Russian  conflict  during 
the  next  ten  \ears. 

The  nia*iazine  features  eleven  ar¬ 
ticles  dealiri"  with  various  aspects  of 
the  (amimunist  threat,  and  with  pos¬ 
sible  I  nited  States  strategies  to  in¬ 
sure  not  onlv  our  survival,  but  also 
dominance  of  free-world  ideals. 

In  discus-iinii  the  speci^d  issue.  SHI 
Journal  editor  Charles  A.  Scarlott 
stated.  *'\\  e  decided  on  this  subject 
because  id  a  conviction  at  SRT.  "row- 
in"  out  Ilf  military  and  nonmilitarv 
defeii'^e  studies,  that  the  full  scope  of 
the  threat  to  survival  of  the  free 
world  neeils  to  be  better  understood. 

‘’The  titneliness  of  this  issue  of  the 
Journal  is  e\  ident  when  one  considers 
some  of  the  issues  raised  bv  the 
authors.  Thev  include  current  na¬ 
tional  puddems  involvin"  the  follow- 
in": 

”1.  Is  a  cixil  defense  program  a 
necessaiN  part  of  our  posture  for  re¬ 
sisting  potential  blackmail  in  the  Nu¬ 
clear  KT^M  era? 

‘‘2.  W  hat  are  the  conditions  of 
reaching  a  stable  deterrent  to  a  gen¬ 
eral  nuclear  war — or  is  it  indeed  a 
delicate  balance  of  terror? 

‘‘d.  Do  we  have  the  capacitv  both 
in  economic  resources  and  in  national 
resoKe — to  meet  the  Soviet  challenge 
in  all  t)hases  of  the  st)ectrum  of  con¬ 
flict  a!id  competition?*’ 

Copie's  of  this  issue  of  the  SRI 
Journal  mav  be  obtained  at  SI. 00 
each  from  Department  C-109.  Stan¬ 
ford  Resear<  h  Institute.  Menlo  Park. 
California. 

•  •  • 

An  electronic  generator  with  no 
moving  parts  has  been  designed  to 
convert  the  heat  of  a  rocket  exhaust 
directly  to  electric  power  in  order  to 
run  the  steering  controls  of  a  rocket 
or  guided  missile. 

1  he  new  device,  a  developmental 
R("A  tid»e  of  the  type  kfiown  as  a 
thermion  ie  generator,  has  already 
produced  up  to  270  watts  of  power 
directlv  fioin  a  high-temperature  heat 
source  -an  output  of  nearly  80  watts 
per  pound  nf  its  .‘Do  pound  total 
weight,  (ioupletl  to  a  1  hiokol  solid- 
fuel  rocket  motor  in  a  s})ecial  test 
mount,  the  tube  has  generated  useful 
levels  of  power  direetb  from  the 


rocket  exhaust  heat  during  })relimi- 
nary  evaluation  tests. 

According  to  RCA  and  Thiokol 
engineers,  the  results  of  the  tests  with 
both  simulated  and  actual  rocket  heat 
sources  have  shown  the  feasibilitv  of 
using  thermionic  tubes  as  efficient 
and  light-weight  generators  to  pro¬ 
duce  the  electric  power  required  in 
larger  missiles  and  satellite  launching 
vehicles  during  the  critical  launching 
and  upward  flight  stages.  Such  de- 
\ices  could  power  the  steering  mech¬ 
anism  of  the  rocket  as  well  as  the 
guidance,  telemetering  and  related 
electronic  equipment  of  a  missile 
throughout  the  operating  life  of  the 
rocket  motor. 

An  RCA  official  explained  that  the 
experimental  tube  has  the  form  of 
a  hollow  cylinder.  In  the  Thiokol  test 
facility,  it  slips  like  a  sleeve  over  the 
rocket-flame  tube  through  which  the 
burning  fuel  passes.  The  device 
resembles  conventional  two-element 
electron  tubes,  or  diodes,  in  having  a 
cathode  from  which  electrons  are 
“boiled**  by  the  application  of  heat, 
and  another  electrode  to  which  these 
electrons  flow  to  produce  an  electrical 
output. 

In  the  experimental  tube,  the 
cathode  is  formed  by  the  inner  wall 
of  the  hollow  cylinder,  while  the 
second  electrode  is  formed  bv  the 
outer  wall.  Between  the  two  walls  is 
a  narrow  sj)ace  filled  with  cesium 
vapor.  hen  the  cathode  wall  is 
heated  by  the  burning  rocket  fuel  in 
the  flame  tul)e.  electrons  are  “boiled*’ 
out  of  the  cathode  material  and  into 
the  space  between  the  two  walls.  The 
cesium  vapor  that  occupies  this  space 
becomes  ionized  upon  contact  with 
the  hot  cathode  and  encourages  the 
easy  flow  of  electrons  to  the  outer 
wall.  The  electrical  power  that  is 
generated  by  this  process  is  fed  to 
the  rocket  steering  control  mechanism 
or  to  electronic  apparatus  bv  rnFans 
of  cables  attached  to  the  cathode  and 
the  second  electrode. 

The  principles  of  the  new  tube 
were  developed  at  RCA’s  David  Sar- 
noff  Research  Center.  Princeton.  N. 
J..  by  Dr.  Karl  G.  Hernqvist  and  a 
grou|)  of  associates  of  tbe  RCA  Lab¬ 
oratories  technical  staff.  The  experi¬ 
mental  device  employing  these  prin¬ 
ciples  in  the  tests  was  developed 
jointly  by  Dr.  Hernqvist  and  F.  H. 
Corregan.  at  RCA  Laboratories  and 
engineers  of  the  R(7\  Electron  Tube 


\ 


Divison  under  b.  G.  Blook.  at  Lan¬ 
caster.  Penna. 

Dr.  Hernqvist  pointed  out  that  the 
size  and  shape  of  the  tube  were  de¬ 
signed  specifically  for  the  Thiokol 
test  installation.  The  design  of 
eventual  operating  types  of  thermi¬ 
onic  generator  tubes  would  varv  in 
accordance  with  the  various  designs 
of  the  rockets  in  which  thev  might 
be  used. 

•  •  • 

A  20-p3ge  paper  entitled  Roksonde. 
a  Practical  200 ^000- foot  Meteorolorii- 
cal  Sounding  System,  is  available 
from  Cooper  Development  Corp.  2626 
S.  Peck  Rd.,  Monrovia.  Calif.,  a  sub¬ 
sidiary  of  the  Marquardt  Corp. 

Complete  with  graphs  and  dimen¬ 
sional  drawings,  the  paper  describes 
all  system  components,  gives  perform¬ 
ance  data  and  operational  |)rocedures 
and  discusses  variatiofis  of  the  basic 
system.  The  paper  was  prepared  by 
Russell  E.  Loftman  for  the  American 
Meteorological  Society  National  Con¬ 
ference  on  Stratospheric  Meteorologv 
held  in  Minneapolis  August  31  to 

September  3.  19.30. 

•  •  • 

The  Raytheon  Company  has  de¬ 
veloped  a  process  for  producing  ori¬ 
ented  graphite  in  commercial  quanti¬ 
ties.  This  material,  called  Pyrograph- 
ite  by  Raytheon,  is  a  high  purity  form 
of  graphite,  or  carbon,  which  can 
withstand  temperatures  up  to  6700°  F, 
higher  than  any  other  elemental  ma¬ 
terial. 

Because  of  its  highly  oriented  ervs- 
tal  structure,  this  material  offers  a 
unique  combination  of  high  tempera¬ 
ture  characteristics.  Thermal  and 
electrical  conductivity  is  strongly  ani¬ 
sotropic — that  is.  the  material  has 
higher  heat  and  electrical  conductivity 
in  the  plane  parallel  to  the  surface 
than  in  the  plane  at  right  angles  to 
the  surface.  Other  valuable  proper¬ 
ties  are  high  density  and  impermea¬ 
bility  to  gases. 

Oriented  graphite  has  been  pro¬ 
duced  in  the  laboratory  for  many 
vears  in  minute  quantities  and  its 
properties  have  long  been  investigated 
on  a  theoretical  basis.  By  developing 
a  process  in  which  large  quantities 
of  the  material  can  be  produced,  the 
material  should  find  application  in 
many  fields  where  high  temperatures 
have  caused  problems,  such  as  in  the 
missile  and  nuclear  reactor  areas.  The 
Special  Projects  Office  of  the  Navy*s 
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Hu  reaii  of  Ordnatiro  sponsoring 
developmental  work  at  Raytheon  on 
certain  military  applications  of  the 
material. 

In  the  Raytheon  process,  the  mate¬ 
rial  is  obtained  from  a  carboniferous 
gas  and  deposited  molecule  by  mole¬ 
cule  on  a  substrate  with  controlled 
crystal  orientation.  Pieces  composed 
entirely  of  Pyrographite  can  he  pro¬ 
duced  by  deposition  on  the  inner  sur¬ 
face  of  a  graphite  mandrel  which  is 
then  cracked  apart  and  separated 
from  the  workpiece. 


The  Marine  Corps  has  announced 
plans  for  tactical  evaluation  of  the 
new  (German  developed  anti-tank  mis¬ 
sile  called  the  Cobra.  The  Corps  has 
contracted  with  Daystrom,  Incorpo¬ 
rated.  Murray  Hill.  J.  for  purchase 
of  100  of  the  wire-guided  missiles, 
d'lie)  will  he  manufactured  in-*W^est 
(Germany  by  Boelkow  Entwicklungen 
K.  G.  of  Munich,  the  company  that 
developed  the  olO  weapon  svstem. 
Cobra. 

d'actical  evaluation  and  test  firing 
of  the  Cobra,  which  is  alreadv  op¬ 
erational  in  the  W  est  (merman  Armv. 
will  he  accomplished  by  the  1st  Anti¬ 
tank  Battalion  of  the  1st  Marine  Di¬ 
vision.  Camp  Pendleton,  California 
under  technical  direction  of  the  Ma¬ 
rine  Corps  Landing  Force  Develop¬ 
ment  Center,  Quantico,  Virginia.  The 
test  (juantity  of  100  missiles  is  sched¬ 
uled  for  shipment  to  the  IL  S.  earlv 
this  year.  Estimated  cost  of  Cobra 
is  $1,000  per  missile.  The  cost  of 
simulators  and  cathode  ray  tube  is 
about  $9,000. 

d  he  olO  weapon  system  Cobra 
consists  of  a  guidance  control  box. 
a  reel-cable,  a  terminal  box  or  junc¬ 
tion  box.  a  field  check-out  set  with 
battery  charge  and  a  field  timing  sim¬ 
ulator.  Capable  of  knocking  out  anv 
tank  in  existence  today,  the  man- 
transportahle  Cobra  missile  reported¬ 
ly  has  a  high  kill  })rohahilit\  at  ranges 
between  500  and  1760  yards  and  can 
he  fired  at  a  rate  of  1  every  45  sec¬ 
onds.  The  rocket  burn  out  time  is 
about  30  seconds.  The  missile  weighs 
ordy  20  pounds,  including  a  51{> 
pound,  shaped  charge,  high  explosive, 
warhead.  It  is  30  inches  long,  utilizes 
a  solid  rocket  fuel,  achieves  a  powered 
flight  velocitv  of  190 'mph  and  has  a 
jienetration  capability  of  21.5  inches 
on  armor  plate.  The  Cobra  requires 
no  special  launcher.  It  is  fired  from 
ground  emj)lacements  and  is  con¬ 
trolled  in  flight  with  an  electronic 
control  box  to  which  eight  missiles 
can  he  connected  for  firing  in  se- 
(}uence.  By  manipulating  a  stick  on 
the  control  box.  the  gunner  guides 


the  missile  to  its  target  l)y  means  of 
electronic  signals  transmitted  along  a 
fine  wire  which  spins  out  behind  the 
missile  in  flight.  Training  time  for 
an  operator  for  efficiencv  is  about 
7  hours  with  training  |)eriods  of  20 
minute  intervals  after  which  the 
trainee  is  given  an  opportunity  to  fire 
3  rounds  on  a  field  range. 

Pur|)ose  of  the  Marine  Corps  eval¬ 
uation  is  to  determine  the  feasibility 
of  adopting  the  Cobra  to  provide  fast- 
moving  ground  combat  units  with  a 
highly  accurate,  mobile  helicopter- 
transportable  defense  against  enemy 
armor  in  amphibious  operations. 

•  •  • 

John  Johnston,  Jr.,  President  of  the 
Instrument  Society  of  America  (ISA), 
announced  details  of  a  major  project 
of  importance  to  every  segmefit  of  in¬ 
strumentation — the  c(»m|)ilali«ui  and 
publication  of  specific  information  on 
thousands  of  transducers  used  in 
modern  instrumentation.  Working 
through  the  ISA  Primary  Elements 
(Committee,  a  special  1  ransducer 
C.ommittee  will  assemble,  classify, 
collate,  edit  and  publish  a  compre¬ 
hensive  comj)endium  of  up-to-date 
information  on  all  kno^^n  transducers 
used  in  industrv.  medicine,  biology 
and  military  applications.  This  pro¬ 
gram  will  embrace  all  transducers  de¬ 
scribed  in  literature  and  those  com- 
merciallv  available,  both  foreign  and 
domestic. 

(Compilation  and  publication  of  the 
first  volume  is  expected  in  January 
1961.  The  first  aspect  of  publishing 
the  compilation  is  being  financed  by 
the  Instrument  Socu*t\  of  \merica. 
When  the  magnitude  of  'ubse(|uent 
operations  has  been  clearly  defined, 
support  from  appropriate  granting 
agencies  will  be  solicited. 

The  project  is  under  the  direction 
of  a  distinguished  committee  of  sci¬ 
entists  and  engineers  long  associated 
with  instrumentation  and  transducer 
application.  The  Chairman  is  Dr. 
Carl  Berklev.  Research  \ssociate. 
Rockefeller  Institute,  who  will  be  re¬ 
sponsible  for  photoelectric  and  opti¬ 
cal  transducers;  Vice-Chairman  is 
C.  M.  Bosworth.  Instrumentation  En¬ 
gineer,  Joseph  E.  Seagram  &  Sons, 
who  is  responsible  for  imeumatic 
and  hydraulic  transducers,  pther 
committee  members  and  their  areas 
of  responsibility  are:  W.  A.  Wild- 
hack,  Chief,  and  J.  Stern.  Physicist 
of  the  Office  of  the  Basic  Instrumen¬ 
tation  of  the  National  Bureau  of 
Standards  (general,  coding,  acceler¬ 
ometers)  :  J.  H.  Heller.  Director  of 
the  New  England  Institute  for  Medi¬ 
cal  Research  (medical,  biological): 
11.  C.  Roberts.  Research  Professor  of 
{Continued  on  paft,e  60) 
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the  I  rii\er!iilv  of  Illinois  (mechani¬ 
cal  t  :  J.  K.  Jacobs,  Manager,  Ad¬ 
vanced  Development  of  the  General 
Electric  Co..  \-Ray  Department  ( ra¬ 
diation  I  ;  N.  Serotta,  Section  Head 
Transducer  Design.  Raytheon  Co. 
(ultrasonic)  and  Harold  Berger. 
Phvsicist,  Battelle  Memorial  Institute 
I  o})ticaI ) . 

Jlie  Committee  is  inviting  both 
manufacturers  and  users  of  trans¬ 
ducers  to  submit  information  and  de¬ 
vices  used  or  made  by  their  organiza- 
tions  to  the  Transducer  Committee. 
Instrument  Society  of  America.  ‘H3 
.^i\fh  Avenue.  Pittsburgh.  Penn. 

•  •  • 

A  nineteen  year  old  Rutgers  Uni¬ 
versity  student  recently  toured  the 
I  .S.  Bases  in  the  Antarctica  as  a 
guest  of  the  Secretary  of  the  Navv 
and  the  Commander  of  the  I  .S. 
.\aval  Support  Force.  Antarctica. 
Rear  Admiral  David  M.  Tyree.  Jules 
Madey.  an  amateur  radio  operator 
from  Clark,  New  Jersey,  arrived 
aboard  a  Navy  R7V  Super  Constella¬ 
tion.  was  welcomed  by  Admiral  Tyree 
and  invited  to  ride  the  four  mile  ice 
“highwav”  to  the  main  base  at  Mc- 
Murdo  Sound  by  dog  sled. 

Jules’  station.  K2KGJ  in  Clark,  is 
reported  to  have  transmitted  more 
than  12.000  messages  and  phone 
patches  for  Navy  men  in  the  past 
fi\  e  years.  During  the  Christmas  sea¬ 
son  of  19.58  he  relayed  orders  for 
nearlv  .S2.000  worth  of  flowers  for 
DEEP  FREEZE  families.  For  new 
fathers,  he  has  transmitted  })ictures 
of  their  offspring  by  amateur  radio 
facsimile  during  the  wintering-over 
period  of  DEEP  EREEZE  operations. 

’  Jules  also  inaugurated  a  ham-letter 
service  by  amateur  radio  teletype 
which  provided  mail  service  for  win¬ 
tering-over  personnel  during  DEEP 
FREEZE  IV.  handling  ham-letters  up 
to  .5600  words. 

Jules  started  hamming  with  DEEP 
FREEZE  since  its  inception  and  he 
keeps  regular  schedules  with  all  the 
cither  L  .S.  Antarctic  stations  and  with 
all  the  mobile  construction  battalion 
stations  in  the  world.  He  is  believed 
to  have  the  strongest  signal  an\  ama¬ 
teur  sends  to  the  Antarctic. 

In  1958  Jules,  an  electronics  engi¬ 
neering  student,  won  the  General 
Electric  Award  for  the  “Ham  of  the 
^  ear  ’  i  the  Edison  Radio  Amateur 
Award  i  for  his  contribution  to  the 
fiublic  service.  Three  vears  ago  he 
won  the  Greater  Newark  Student  Sci¬ 
ence  Eair  Grand  Prize  for  inventing 
an  ultrasonic  drill. 

•  •  • 

The  First  Army  MARS  Technical 
Net  h  as  announced  the  appointment 


of  2  Associate  Directors.  J.  P.  HolT- 
inan,  Information  Ollicer  and  Fred¬ 
eric  H.  Dickson,  Chief  of  the  Radio 
Propagation  Agency  of  the  U.  S. 
Army  Signal  Corps  at  Et.  Monmouth 
will  make  arrangements  for  originat¬ 
ing  one  speaker  each  month  from 
among  the  Electronic  Scientists  and 
Engineers  at  Et.  Monmouth.  I  he  net 
can  be  heard  each  \\  ednesda\  eve¬ 
ning  at  9  PM  ESI'  on  40,50  K(]  up¬ 
per  sideband. 

Ihe  schedule  for  March  includes: 
March  2:  “Transistorized  Test  Ecfuip- 
ment  for  the  Amateur  Radio  Sta¬ 
tion.”  bv  Robt.  \\  .  Gunderson.  Edi¬ 
tor.  Braille  l  echnical  Press.  \.  5  . 
March  9:  “Eundamental  Recjuire- 
ments  for  Military  SSB  Receiver 
Design.”  by  Dudley  Kahn,  Instruc¬ 
tor.  Eixed  Station  E(|uipnient, 
I'.  S.  Army  Sig.  (airp  School.  Et. 
Monmouth.  N.  J. 

March  16:  “Low  Noise  Preampli¬ 
fiers.”  by  Dr.  James  W .  M  ev  er. 
Associate  Director  Division  4.  Mi  l' 
Lincoln  Laboratory,  Cambridge, 
Mass. 

March  2.5:  IRE  Convention  Recess 
March  50:  “Eundamentals  of  Single 
Sideband  and  Sojne  Commercial 
Practices.**  bv  S.  Edwin  Piller, 
Group  Supervisor,  Eldico  Electron¬ 
ics  Div..  Radio  Engineering  Lab¬ 
oratories.  Inc.,  N.  Y. 

•  •  • 

Stanford  Research  Institute  mathe¬ 
matician  Dr.  Joel  Brenner  with  assist¬ 
ance  from  Dr.  Morris  Weisfeld  of 
SRI  and  Professor  G.  E.  Latta  of 
the  Mathematics  Department,  Stan¬ 
ford  University  has  developed  a  new 
theory  which  enables  the  prediction 
of  slight  variations  in  satellite  orbits 
over  long  periods  of  time. 

The  theory  has  been  borne  out  by 
mathematicians  R.  Fulton  and  N. 
Sherman  of  the  University  of  Cali¬ 
fornia’s  Lawrence  Radiation  Labora¬ 
tory  in  Livermore,  California,  who 
have  made  numerical  calculations  on 
a  high-speed  electronic  computer  con¬ 
firming  the  results  of  the  theoretical 
work. 

Result  of  the  study  is  a  set  of  new 
complex  mathematical  equations 
which  can  be  used  to  predict  with 
greater  accuracy  the  orbit  that  a 
satellite  will  follow  for  hundreds  of 
revolutions  under  the  influence  of  the 
Earth’s  gravitational  field.  Such 
long-term  orbital  predictions  have  not 
previously  been  practical  for  near- 
Earth  satellites.  Employing  the  new 
theory,  Dr.  Brenner  and  his  col¬ 
leagues  have  been  able  to  calculate 
minor  changes  in  orliit  shape  which 
were  previouslv  unknown.  These  sug¬ 
gest  that  observed  variations  in  orbit 
shape  need  not  be  asc  ribed  to  differ¬ 


ences  in  the  Earth  s  grav  italional  pull 
between  the  Northern  a?id  Southern 
Hemispheres.  Such  variations  are 
ver\  similar  to  those  which  the  new 
theory  predicts  for  an  Earth  sym¬ 
metrical  about  the  equatorial  plane 
when  these  variations  are  evaluated 
at  suitably  chosen  intervals.  In  the 
Brenner-Eultoji-Sherman  study,  it  is 
shown  that  the  amplitude  and  period 
of  the  observed  variations  are  not 
inconsistent  with  a  svmmetrieal  Earth. 

In  noting  orbital  variations  while 
observing  the  Vanguard  II  satellite 
last  summer,  scientists  b»*lic*ved  that 
these  were  caused  by  asv  mmetry  in 
the  gravitational  pull  of  the  Earth  and 
had  drawn  the  conclusion  that  the 
Earth  was  probably  slightlv  pear- 
shaped. 

Drs.  Brenner.  Eulton  and  .'*'herman 
believe  that  this  conclusion  can  onlv 
be  substantiated  by  much  more  volu¬ 
minous  observations.  Thev  point  out 
certain  internal  inconsistenc  ie.-  in  the 
data,  and  show  that  it  is  possible  for 
the  data  processing,  jirogram  itscjf  to 
introduce  these  incorjsistencies.  5  he 
present  study  shows  that  the  orbit  of 
the  Vanguard  11  satellite  is  better 
interpreted  as  a  standard  orbit  for 
a  symmetrical  Earth  and  that  the  con¬ 
clusion  that  the  Earth  is  noticeablv 
pear-shaped  is  unwarranted. 

The  three  (California  scienti.-ts  have 
set  forth  the  findings  of  their  study  in 
a  paper.  Theory  of  the  Determina¬ 
tion  of  the  Earth's  Potential  Field  l>y 
Ohservations  of  Satellite  Orhits. 

•  •  • 

Teletype  Corporation  of  (Cihicago 
has  developed  a  pimched-tape  reader 
set  which  includes  transmitter-distrib¬ 
utor.  motor,  base  and  cover  that  i- 
some  40^r  smaller  in  size  and  weight 
,  than  })revious  models. 

I  he  new  smaller  tape  reailer.  called 
the  Model  28  Miniaturized  LXD  set. 
measures  .5‘  s  inches  in  height.  7^  j 
inches  in  width  and  9^2  inches  in 
depth  and  features  facilities  for  se¬ 
quential  (serial)  output,  hundred- 
word-per-minute  transmission  and 
reduced  power  recjuirements.  Option¬ 
al  contacts  are  available  for  multi¬ 
wire  output.  Models  may  be  obtained 
to  read  5  or  (>  level  chadless  or  fullv 
perforated  tape. 

The  set  is  proposed  for  a  wide 
range  of  tape  reading  ap|)lications 
including  on-line  data  transmission 
over  existing  communications  facili¬ 
ties  and  olT-litie  control  of  tape  op¬ 
erated  factory  of  office  machines. 
(Components  of  the  set.  such  as  the 
transmitter-distributor  portion,  are 
available  sejjarately  (without  rm^toi. 
base  or  cover)  for  integration  with 
systems  ecjuipment. 

J'eletv  pe  has  applications  brochure^ 
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team-up  for  missilemen 


Set  up  a  huddle  of  key  figures  at  a  missile  base  in  a  matter  of  sec¬ 
onds?  It  has  been  done— with  sophisticated  switching  by  AE. 

The  new  Automatic  Electric  350()-line  exchange  at  Vandenberg 
Air  Force  Base  makes  it  possible.  Conference  circuits  can  be  set 
up  automatically  on  any  internal,  incoming  or  outgoing  calls,  and 
a  number  of  men  can  be  placed  on  the  line  as  the  situation  de¬ 
mands,  with  a  complete  recording  being  made  of  the  conversation. 

Engineers  at  AE  are  old  hands  at  switching  techniques  such  as 
this.  That's  why  AE  is  well-equipped  to  solve  problems  in  auto¬ 
matic  control  for  the  armed  services  —  and  see  the  job  through. 

If  you  have  a  project  in  communications  or  control.  AE  can  assist 
in  the  design,  and  supply  the  componenls  or  complete  control 
packages.  For  quick  results,  write  the  Manager,  Government  Serv¬ 
ice  Division,  Automatic  Electric  Sales  Corporation,  Northlake,  III. 


AUTOMATICALLY 


MAKING  IDEAS  WORK 


Subsidiary  of 

GENERAL  TELEPHONE  &  ELECTRONICS 
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m  r  if 


ingenuity  in  design... 
reliability  in  the  product... 

MISSILE  BASE 
VIDEO  COMMUNICATIONS 


hie  on  the  Model  28  lAU  set. 
may  he  obtained  on  request  to 
pe  Corporation,  Dept.  SP-8, 
Fullerton  Avenue.  Chieai2fo  89, 


English  abstracts  of  the  following 
Russian  technical  journals  are  avail¬ 
able  by  subscription  from  the  Office 
of  Technical  Services,  U.  S.  Depart¬ 
ment  of  Commerce.  \\  ashington,  25, 
I).  C. 

PI^  141095T  Automation^  (fuarterly, 
5()c*  single  issue.  S2  for 


PB  141099T  hlectrical  Communica¬ 
tions.  monthly,  sin¬ 
gle  issue.  S8.5()  for  6. 

PB  1 4 1  1  ( )5T  R  a  (I  i  o  E  ntfineeri  n  g , 
monthly.  5()c  single  is¬ 
sue,  S3  for  6. 

PB  14ll(K)T  Radio  Engineering  and 
Electronics,  m  o  n  t  h  1  y , 
THc  single  issue.  S4  for 


PB  141107T  Herald  of  the  Electrical 
Industry,  monthly.  70^ 
single  issue.  S4  for  6. 

141108T  Herald  of  Communica¬ 
tions,  monthly,  60^ 
single  issue.  S3. 50  ‘for 


PB  141 1091  Journal  of  Abstracts, 
Electrical  Engineering, 
monthly.  SI.  10  single 
issue,  S7.50  for  6. 

\  complete  listing  of  some  KM)  ab¬ 
stracted  Russian  technical  journals, 
English  Abstracts  of  Russian  Tech¬ 
nical  Journals,  is  available  without 
charge  from  the  Office  of  3Vrhnical 
Services. 


The  Chopper,  Sjnnetimes  referred 
to  as  a  contact  modulator,  is  the  sub¬ 
ject  of  a  new  technical  series  now 
complete  through  Part  6.  1lie  vari¬ 
ous  Parts  are  titled,  “Why  Use 
(ffioppers?”.  ‘‘Definitions  and  Meas¬ 
urement’’.  “Mfxlulation  Methods”, 
“Applications  and  .  Performance”. 
“Noise  in  (Chopper  Circuits”  and 
“Chopj)er  Amplifier  Design”. 

Part  1  discusses  why  choppers  are 
necessary  and  the  types  empl(>yed  in 
the  various  ap|)lications.  A  glossary 
of  chopper  terms  and  mounting  di¬ 
mensions  is  included.  In  Part  2,  de¬ 
tailed  definitions  and  measurement 
of  chopper  ])arameters  are  ])rovided 
and  the  test  equijiment  used  in  meas¬ 
urement  is  di.^icus.sed.  I’art  3  is  de- 
\()ted  to  modulation  methods  and 
practical  modulator  circuits.  Analy¬ 
ses  of  capacity  and  transformer- 
coupled  modulators,  and  of  MBB 
and  BBM  transformer-coupled  cir¬ 
cuits  are  presented.  Input  circuits, 
phase  relationship  and  the  ambient 
changes  are  explored  in  Part  1.  Part 


Challenge: 

A  missile  base  video  communications  system  .  .  . 
for  monitoring  launchings  .  .  .  and  TV  broadcast. 

Response: 

Complete  launching  picture  is  relayed  to  translator 
system  for  rebroadcast.  Viewing  at  strategic  points 
eliminates  need  for  key  personnel  at  launching  pads. 

System  also  provides  multi-channel  TV  reception 
for  base  personnel  by  rebroadcasting  programs  of 
distant  TV  stations. 

Your  challenge  in  communications  and  ground  sup¬ 
port  equipment  also  can  be  solved  through  Adler 
“systems  responsibility.”  Write  for  brochures. 


ADLER  ELECTRONICS,  INC.,  One  LeFevre  Lane,  New  Rochelle  2,  I 
Career  opportunities  are  available  at  all  engineering  levels.  Write  to  Personnel  Director. 
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o  describes  noise  sources,  reduction 
of  noise  and  comparative  measure¬ 
ments.  Part  6  details  chopper  ampli¬ 
fier  design,  frecjuency  response  in 
chopper  amplifiers  and  choj)per  am¬ 
plifier  circuitry. 

The  series  is  heiri"  published  by 
Airpax  Electronics  Incorp.,  Cam¬ 
bridge  Division.  Cambridge,  Mary¬ 
land. 

•  •  • 

The  development  of  standard  sym¬ 
bols  for  signalling  sNstems,  a  plastic- 
template  and  exj)lanatory  guide  for 
the  application  of  such  symbols  to 
architectural  and  other  drawings  has 
been  announcc*d  by  J.  L.  Taylor,  who 
will  represent  the  Sigtialling  Appara¬ 
tus  Section  on  the  Board  of  Directors 
of  the  Industrial  Electronics  and  Com¬ 
munications  E()uipment  Division  of 
the  National  Electrical  Manufacturers 
Association.  Mr.  Ta)  lor  is  Executive 
\  ice  Presidefit  of  the  Edwards  Com¬ 
pany  Inc.,  one  of  TS  member  com¬ 
panies  of  the  NEMA  Section. 

In  announcing  completion  of  the 
two-\ear  project.  Section  members 
said  that  the  use  of  the  approved  na¬ 
tional  s\nd>ols  for  signalling  svstems 
on  working  drawings  will  “promote 
full  understanding  of  the  desired  in¬ 
stallation  among  designers,  installers 
and  suj)pllers  of  the  ecfuipment  bv 
giving  each  an  oj)portunitv  to  either 
indicate  or  determine  in  advance  pre¬ 
cisely  what  is  re(|uired  for  a  |)artic- 
ular  job.*’ 


Photoprogress 


A  way  to  make  better  color  photo¬ 
graphic  enlargements  electronically 
was  described  by  Dwin  K.  Craig, 
vice-president  and  technical  director 
of  LogEtronics  Inc..  Alexandria,  Va.. 
before  the  Society  of  Photographic 
Scientists  arid  Fbigineers  annual  con¬ 
ference  in  Chicago,  Ill. 

Craig  described  ap})lication  of  the 
EogEtronic  eidarger  to  color  photo 
reproduction,  especially  to  printimr 
from  (-olor  negatives.  The  enlarger 
uses  an  electronic  scanning  light 
source  iti  combination  with  a  })hoto- 
tul  •e  that  continuouslv  modulates  its 
brightness. 

d  he  phototube  provides  automatic 
dodging  or  print  correction  by  dim¬ 
ming  the  light  source  in  shadow  areas 
and  increasing  its  brightness  in  high¬ 
light  areas.  Craig  said.  With  this 
method  both  detail  and  color  can  be 
preserved  in  the  .highlights  and  shad¬ 
ows  of  the  resulting  })rint,  he  ex¬ 
plained. 

Each  of  the  primary  colors,  (  red. 
yellow  and  blue),  which  determine 
the  color  balance  of  the  final  print. 


is  measured  on  the  enlarger  j)rinting 
easel.  Controlling  the  relative  expos¬ 
ure  time  of  each  of  these  primary 
colors  gives  pro])er  color  balance  and 
print  density  ,  the  scientist  said. 

Oaig.  yvho  invented  the  EogEtronic 
prificiple,  has  yvorked  extensively  in 
the  fields  of  electronic  computation, 
nuclefmics,  radiography,  optics  and 
instrumentation.  His  application  of 
elect  ronics  to  provide  automatic  dodg¬ 
ing  and  exposure  cf)ntrol  in  photo¬ 
graphic  printing  yvon  for  him  the  1956 
Eairchild  Photogrammetric  Ayvard 

for  outstanding  achievement. 

•  •  • 

Latest  information  on  movie  cam¬ 
eras  with  built-in  exposure  meters 
can  be  found  in  the  revised  edition 
of  a  21-page  booklet  |)Ut  out  by  East¬ 
man  Kodak  (]o. 

Hetter  Movies  In  Color  gives  tips 
on  both  the  outdoor  and  indoor  uses 
of  these  moy  ie  cameras.  The  booklet 
also  cofitains  a  table  presenting  ex- 
posure  indexes  and  filter  information 
for  two  types  of  Kodachrome  Color 
Movie  Eilm. 


Names  in  the  News 


Maj.  Gen.  Frank  W.  Moorman  be¬ 
came  SigFial  Ollicer  of  Supreme  Head- 
(juarters.  Allied  Poyyers  in  Europe 
February  1.  Gen.  Moorman  replaces 
Maj.  Gen.  Victor  A.  Conrad  yvho  has 
been  SHAPE  Signal  Officer  since 
June  1957. 

RAdm.  Richard  S.  Mandelkorn, 

(  SN  ( Ket. )  has  joined  General  In¬ 
strument  Corp.  as  executive  vice  presi¬ 
dent  of  its  Harris  Transducer  Corp. 
subsidiary. 

Maj.  Gen.  Albert  F.  Cassevant,  CG 
at  Ft.  Monmouth.  \.  J.,  retired  last 
month  and  yy  ill  be  succeeded  by  Brig. 
Gen.  William  D.  Hamlin,  Signal  Offi¬ 
cer.  I  .  S.  Army  Europe. 

Dr.  Lloyd  T.  DeVore  has  been  ap- 


])ointed  director  of  engineering  of  the 
Laboratories  Div.,  Hoffman  Electron¬ 
ics  Cor]).  Dr.  DeVore  also  heads  the 
Hoffman  Science  ("enter  in  Santa  Bar¬ 
bara. 

Robert  M.  Wopit,  j)resident  of  (ien. 
eral  Telephone  'Laboratories.  Inc., 
since  1956  is  noyv  president  of  (ien- 
eral  Telej)hone  ("o.,  of  Illinois.  He 
succeeds  Burton  W.  Saunders  yvho  is 
noyy  chairman  of  the  Illinois  Com¬ 
pany.  Frank  D.  Reese  is  the  new  presi¬ 
dent  of  (General  Telephone  Labora¬ 
tories  in  Northlake,  Ill. 
r 

Kenneth  M.  Lord  has  been  appoint¬ 
ed  vice  president  and  general  man¬ 
ager  of  the  Electronics  Div.  of  .St khu- 
berg-(]arlson,  succeeding  George  A. 
Peck,  yvho  resigned.  He  was  director 
of  engineering  in  the  company'  s  Elec, 
trollies  Division. 

Henri  Busignies,  former  jiresident 
of  I  I  I  Laboratories,  has  been  named 
y  i(‘e  jiresident  and  general  technical 
director  of  the  parent  company. 
Busignies.  who  has  been  with  I  I  I  for 
50  y  ears,  yvill  coordinate  ITT’s  global 
research  and  development  activities. 

Frank  B.  Jewett,  Jr.,  succeeds  J. 
Carlton  Ward  as  president  of  Vitro 
(^orp.  of  America.  Mr.  Jewett  yvas 
vice  president  for  chemical  opera¬ 
tions  and  an  executive  vice  president 
of  the  company.  Mr.  Ward  is  noyv 
chairman  of  Vitro  and  succeeds 
Charles  S.  Payson  who  yvas  elected  to 
the  new  olllce  of  chairman  of  the 
executive  committee. 

John  Robinson  Binns,  honorary 
chairman  of  the  board  of  Hazeltine 
("orp..  jiassed  away  December  o  at 
the  age  of  75.  He  had  served  as 
director,  vice  president.  ])resident  and 
chairman  of  the  board  of  Hazeltine. 
In  1957.  he  was  elected  first  honorary 
chairman  of  the  firm. 


LIFE  INSURANCE  at 

Guaranteed  Lower  Rates 


Academy  Life — the  country’s  fastest 
growing  life  insurance  company  serving 
the  military — invites  you  to  compare! 

•  Buy  Direct!  Save  5%  to  20% 
compared  to  the  rates  of  most 
companies ! 

•  Your  Policy  Qood  Anytime  — Arty- 

where,  whether  you  transfer,  re¬ 
tire,  leave  the  service,  or  change 
occupations.  No  war  clause. 

•  5  Convenient  Payment  Plane  in¬ 
cluding  monthly  by  allotment. 

•  Founded  By  Military  Men  for  offi¬ 
cers  and  NCO’s  in  top  5  grades. 


MAIL  THIS  COUPON  TODAY  for  full  facts 
and  application!  No  obli£ation!  No  agent  will  call! 


CHECK  YOUR  ELIGIBILITY: 

□  Active  □  Reserve  □  Retired  □  Natl.  Guard 

□  Gov’t  Employee  □  Member  of  immediate  family  | 

Name - — -  I 

Rank. _ Service^ - I 

Date  of  Birth  (Mo.) - (Day) - (Vr ) -  1 

Address - - -  I 

City _ Zone - Stafe^ — -  I 

An  0/d  Line  Legal  Reserve  Company  I 

Exchange  National  Bank  Building,  Colorado  Spr  ngs,  Colo.  ■ 
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36,000-to-l 
gear  reduction 
within 

one  cubic  inch... 
by 

Bulova 


This  dramatic  miniature— like  so  many  other  Bulova  “firsts”— came  about  as  a 
matter  of  routine  within  a  manufacturing  assignment.  This  time  missile  “checkout” 
equipment  profited  by  Bulova’s  job-proven  capability. 

Bulova  is  an  industrial  complex. ..a  combination  of  technical  knowledge  and 
experience,  management  and  craftsmanship. ..that  will  fit  into  your  “team”  picture 
quickly  and  expertly. 

Experience  in  precision  design  and  precision  manufacture  is  the  Bulova  tradition, 
the  Bulova  capability.  It  has  been  for  over  80  years.  For  more  information  write  — 

lndu>;t rial  S:  Saks,  fiuhwd,  (>2-10  Woodshle  Ave.,  Woodside  77,  N.Y. 

Visit  Our  Booth — Numbers  1719-1721 — I.R.E.  Show,  N.Y.C. 


S Bulova 
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f^coks 


(;E\ERALS  I\  gray,  hr  Ezra  J, 

Warner,  Louisiana  State  Vniversity 
Press.  Baton  Rouge,  1959.  420  /pages, 
S7,50, 

Generals  in  Gray  provides  bio¬ 
graphical  sketches  of  all  the  generals 
in  the  Confederate  Army. 

The  sketches  give  a  concise  outline 
of  the  careers  of  the  generals  with 
special  attention  to  their  war  service, 
as  well  as  the  salient  facts  of  their 
lives  before  and  after  the  war.  dates 
of  birth  and  death  and  military  ranks. 

Rased  oTi  ten  years  of  research, 
this  volume  corrects  many  errors  in 
the  standard  reference  works  and 
gives  data  which  is  available  in  no 
other  published  source.  Besides  the 
biographies  which  are  accompanied 
by  individual  photographs,  the  book 
includes  a  suiniTiarv  of  facts  about  the 
Southern  militarv  leaders.  For  ex¬ 
ample.  146  of  the  425  generals  were 
graduates  of  West  Point,  including 
all  of  the  full  generals  and  fourteen 
of  the  sevefiteen  lieutenant  generals. 
Of  the  full  roster.  70  percent  were 
in  grade  at  the  war’s  end.  but  nearly 
19  percent  of  all  generals  were  killed 
in  action. 

To  the  student  of  history,  the  manv 
facts  presented  here  provide  an  ex¬ 
cellent  insight  into  the  Confederate 
command. 

^O^DESTR^JCTIVE  TESTING  HAND¬ 
BOOK,  edited  by  Robert  C,  McYt aster. 
The  Ronald  Press  Co,,  N,  W,  1959,  2 
volumes.  $24,00. 

This  handbook,  published  under 
the  auspices  of  the  Society  for  Non¬ 
destructive  Testing,  integrates  the  ex¬ 
perience  acquired  throughout  indiis- 
trv  to  date  in  selecting,  applying  and 
interpreting  tests  designed  to  improve 
performance  reliabilitv  of  enuipment 
in  order  to  cut  costs  and  reduce 
breakdowns  and  accidents. 

Ihroughout.  it  synthesizes  practi¬ 
cal  know-how  and  authoritative  judg¬ 
ment  in  nondestructive  tests  applica¬ 
ble  to  all  industties.  Much  of  the  data 
on  test  application  and  interpretatioii 
is  made  available  for  the  first  time, 
particularly  in  advanced  fields  such 


as  penetrating  radiation,  magnetic- 
field.  eddy  current  and  ultrasonic 
testing. 

T  he  handbook  is  edited  bv  Robert 
McMaster  of  The  Ohio  .‘state  Tniver- 
sitv  with  a  board  of  106  contributing 
and  consulting  editors  selected  from 
this  countrv  and  abroad. 

•  t 

IM  ENTIONS.  PATENTS  AND  THEIR 
MANAGEMENT,  by  A.  K.  Berle  and 
L,  Sprague  de  Camp.  D.  Van  Nostrand 
Co„  Inc.,  N,  J,,  1959,  602  fpages. 
$12.50. 

This  book  tells  how  to  develop  an 
idea  into  an  invention,  a  good  patent, 
a  good  product  and  a  return  on  your 
inv  estment. 

41  actual  cases  are  presented  which 
pr(»v  ide  answers  to  questions  concern¬ 
ing  the  task  of  making  monev  with 
ifiventions. 

I  he  authors  discuss  prificiples  and 
procedures  that  apply  to  working  with 
patents  in  all  fields  of  technologv. 

The  thei]ie  of  the  book  is  that  in¬ 
venting  is  a  business  and  he  who 
would  work  and  succeeed  in  this  field 
jnust  know  its  rules  and  conditions  as 
ifi  anv  other  business.  TTie  inventor 
who  knows  the  right  procedures  to 
follow  and  the  mistakes  to  avoid 
saves  himself  much  expense,  grief 
and  time. 

NOMOGRAPHY.  by  Alexander  S, 
Lerens.  John  Wiley  &  Sons,  Inc,,  N.Y,. 
1959,  296  pages,  $8.50, 

Nomograms,  graphic  pre.«entations 
of  numerical  relations,  were  discussed 
bv  Professor  Levens  in  the  first  edi¬ 
tion  of  lYornof^raphy  published  in 
1948.  That  edition  won  immediate  ac¬ 
ceptance  for  its  accurate  and  clearly- 
defined  presentation  of  the  theorv 
and  construction  of  the  alignment 
chart,  a  tvpe  of  nomogram  which  has 
gained  the  most  favor. 

1  he  new  edition  has  been  revised 
and  expanded  by  909^  and  provides 
a  modern,  up-to-date  treatment  of 
this  i]jathematical  tool.  The  book  of¬ 
fers  three  completely  new  chapters  on 
circular  Fiomoi*rafns.  projective  trans¬ 
formations  and  the  relationship  be¬ 
tween  concurrencv  (Cartesian)  and 
aligFiment  nomograms  with  applica¬ 
tions  to  experimental  data.  In  addi¬ 
tion.  the  author  has  expanded  three 
chapters  to  include:  methods  for  de¬ 
signing  nomograms  for  four  vari¬ 
ables  without  the  need  of  a  turninir 
axis:  material  on  nomograms  vxhich 


consist  of  two  curved  scales  and  a 
straight  line  scale  and  three  curved 
scales:  and  a  more  extensive  treat¬ 
ment  of  the  use  of  determinants. 

The  mathematical  dev  elojmienls 
for  the  various  type  forms  throughout 
the  l)ook  have  been  simplifitMl  and 
main  new  problems  and  examples 
are  introduced.  The  apt)endix  con¬ 
tains  58  nomograms  in  such  fields  as: 
statistics,  tests  and  measurements, 
various  branches  of  engineering, 
phvsical  and  biological  sciences,  food 
technologv.  heat  transfer,  satellite 
launching  and  radioactivitv. 

The  author.  Alexander  S.  Levens. 
is  Professor  of  Mechanical  Engineer¬ 
ing  at  the  University  of  California 
at  Berkeley. 

ENCYCLOPEDIC  DICTIONARY  OF 
ELECTRONICS  &  NUCLEAR  ENGI¬ 
NEERING.  bv  Robert  I.  Sarhacher. 
Prentice-Hall.  Inc.,  N.  Y..  1959.  1417 
pages.  $35,00, 

This  new  reference  bot)k  was  de¬ 
signed  to  be  a  central  source  for  all 
standard  definitions  which  have  been 
ajiproved  by  every  official  technical 
societv.  It  sets  forth  in  alphabetical 
order  all  the  terms,  equipment,  ele¬ 
ments.  components  and  systems  used 
in  the  scientific  fields  covered.  There 
are  14.000  entries,  1.400  illustrations 
and  17.000  cross-references. 

Dr.  Sarhacher  has  presented  this 
material  in  a  thorough  and  compre¬ 
hensive  manner. 

The  book  which  represents  several 
v  ears  of  research  is  a  real  contribu¬ 
tion  to  the  fields  of  electronics  and 
nuclear  engineering. 

Books  of  interest  received  too  late 
for  this  montfds  review: 

CHEMISTRY  OF  NUCLEAR  POWER, 
by  J,  K,  Dawson  and  G.  Long,  Philo¬ 
sophical  Library.  N.  Y.,  1959.  208 
pages,  $10,00, 

An  informative  account  of  the  vital 
|)art  played  by  chemists  in  the  nucle¬ 
ar  power  development  program  giv¬ 
ing  a  broad  v  iew'  of  established 
practice,  present  lines  of  thought  and 
indication  of  problems  for  future  ef¬ 
fort. 

The  authors  are  engaged  in  re¬ 
search  work  at  the  Chemistry  Divi¬ 
sion  at  Harwell.  England. 

NAVAL  CUSTOMS,  TRADITIONS. 
AND  USAGE,  by  Leland  P.  Lorette. 
Vice  Admiral.  IJSN,  Ret,  Published 
bv  U.  S,  Naval  Institute.  Annapolis. 
Md..  1959,  358  pages.  $5.50. 

A  fourth  edition  of  the  classic  ref¬ 
erence  for  the  meaning  of  nautical 
words  and  expressions  and  the  origin 
of  naval  customs  and  for  access  to 
information  on  military  and  naval 
etiquette. 
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Personnel  &  Positions 
Available 

As  a  service  to  AFCEA  members,  SIG¬ 
NAL  will  make  space  available  in  this 
column  for  those  members  who  are  inter¬ 
ested  in  employment  in  the  communica¬ 
tions,  electronics  and  photography  indus¬ 
tries.  Any  member  is  entitled  to  three 
insertions  in  the  magazine  on  a  space 
available  basis,  free  of  charge.  Please 
limit  your  notice  to  5  lines.  In  replying, 

employers  are  asked  to  address:  Box . , 

SIGNAL,  1624  Eye  St.,  N.W.,  Washing¬ 
ton  6,  D.  C.  Letters  will  be  forwarded 
to  the  AFCEA  member. 

C()L.  IjSAFR,  Trial  Attorney  before 
Armed  Services  Board  of  Contract  Af)- 
|)eals  desires  legal  or  executive  posi¬ 
tion  with  national  corporation  engaged 
in  defense  work;  earlier  14  years  gen¬ 
eral  and  corporate  practice.  Former 
Legal  Advisor,  Signal  Corp.  Midwest¬ 
ern  Regional  Office.  Box  151. 
Washington  Representative  with  sev¬ 
eral  years  experience  handling  both 
field  and  contractural  problems.  Fa¬ 
miliar  with  research  and  development 
and  production  work  in  the  comrnuni- 
cations-electronics  field.  Four  years  at 
present  company.  Box  152. 

Liaison  Representative  Firm  desires 
to  assist  companies  with  Government 
business  by  acting  as  their  Washington 
representative.  Box  153. 

Public  Relations  Electronics  Con¬ 
sultant  available  to  do  special  work 
ranging  from  single  projects  to  plan¬ 
ning  complete  programs.  Experience 
with  electronics  trade  press.  Based  in 
New'  ^  ork  City.  Box  154. 

Electrical  Engineer  with  9  years*  ex¬ 
perience  in  all  fihases  of  telephone 
utility  operation-engineering,  account¬ 
ing,  traffic  and  management.  R.S.  in 
electrical  engineering  and  business  ad¬ 
ministration.  Salary  and  location  open. 
Box  155. 


Industry  Positions 

This  space  will  bt*  available  etich 
month  to  Sustaining  and  Group  Mem¬ 
bers  of  AFCEA  who  wish  to  stale  p€*r- 
sonnel  needs.  Persons  int«*rested  should 
reply  directly  to  company. 

Senior  Scientist,  Solid  State  (119- 
102-1 86B):  To  fjerform  advanced  de- 
veloj)ment  work  on  magnetic  amplifiers 
and  in  areas  of  solid  state  logic  cir¬ 
cuitry:  M.S.  in  physics;  Ph.D,  desired: 
salary  to  $12,500.  Indicate  positi<m 
number  and  submit  resume  to:  Tech¬ 
nical  Personnel  Dept..  Strond)erg-(.'arl- 
son.  Electronics  Center.  Rocliester  3. 

V. 

Test  Evi  ii’ment  Eni.inekr  (039-335- 
061Bl:  To  design  and  l)uild  test  jigs 
and  fixtures  for  testing  electronic  and 
acoustical  ecpiipment;  will  prepare  test 
procedures;  5  years’  experience  in  de¬ 
sign  of  test  eijuipment  or  related  in¬ 
strumentation;  B.S.  in  E.K.;  salary  to 
$9,500.  Indicate  position  number  and 
submit  resume  to:  Technical  Personnel 
Dept.,  Stromberg-Carlson  Electronics 


Center.  Rochester  3.  N.  ^  . 


National  Advertising  Representatives 

William  C.  Copp  &  Associates 

72  West  45th  St.,  New  York  36,  N.  Y,  35  E.  Wacker  Dr.,  Chicago  I,  III. 
MUrray  Hill  2-6606  Financial  6-8242 
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The  recent  demonstration  of  multi-purpose 
test  equipment  (MPTE),  developed  by 
RCA  under  a  series  of  Army  Ordnance  con¬ 
tracts,  hi^^hliirhts  a  new  dimension  in  auto- 
mated  mnJti-use  systems  support  and  culmi¬ 
nates  a  lon^-term  RCA  effort  in  this  field. 
This  General  Evaluation  Equipment  is  an 
automated,  transistorized,  dynamic  check¬ 
out  system.  It  contains  a  completely  modu¬ 
larized  array  of  electronic  and  mechanical 


evaluation  equipment,  capable  of  checkin.c: 
a  variety  of  electromechanical  devices, 
ranging  from  radar  subassemblies  to  missile 
guidance  computers.  MPTE  provides  the 
stimuli,  programming,  control,  measure¬ 
ment  and  test  functions  for  the  NIKE  AJAX, 
NIKE  HERCULES,  LACROSSE,  HAWK 
and  CORPORAL  missile  systems  and  has 
been  extended  to  other  weapons  systems 
related  to  our  defense  efforts. 


RADIO  CORPORATION  of  AMERICA 


Tmk(s)  K) 


DEFENSE  ELECTRONIC  PRODUCTS 
CAMDEN,  NEW  JERSEY 


THROUGH  THE 


Leaders  in  the  design,  development  and  manufacture  of  TR,  ATR,  Pre-TR  tubes;  shutters; 
reference  cavities;  crystal  protectors;  silicon  diodes;  magnetrons;  klystrons;  duplexers; 
pressurl^lng  windows;  noise  source  tubes;  high  frequency  triode  oscillators;  surge  protectdts. 

©  BOMAC  1959 


Offices  in  major  cities  Chicago  •  Kansas  City  •  Los  Angeles  •  Dallas  •  Dayton  •  Washington  • 
Seattle  •  San  Francisco  •  Canada:  R  O  R  Associates  Limited,  1470  Don  Mills  Road  Don  Mills, 
Ontario  •  Export:  Maurice  I.  Pansier,  741-745  Washington  St.,  N.  Y.  C.  14,  N.  Y. 


mm  ii£y  DLUTJDj] 

One  sweltering  July  afternoon  in  1789,  a  tattereJ  rayj^edy  mob 
appeared  outside  the  {^ates  of  the  Bastille,  the  formidable  prison  oj 
Paris,  and  demanded  entrance. 

'‘Go  anuiy,”  the yinard  shouted,  "or  we'll  have  to  arrest  you." 

“ That's  e.xactly  the  ideal"  a  voice  came  back.  “ I i  Vre  starvin<^ 
to  death.  All  we  want  is  a  little  oJ  that  moldy  bread  and  canal  water 
yon  feed  your  prisoners]" 

Word  tvas  passed  to  the  prison  commandant,  one  Maurice 
Antoinette.  "If  they  want  their  just  desserts,"  he  smiled,  "let  them 
eat  cakel" 

It  was  this  remark  that  sparked  the  Revolution.  The  mob  {frew 
nc>ly.  "Force  the  ^fatel"  shouted  a  sickle-wieldinyi  danj^hter  oj  France 
named  Briy^itte  Sourdough.  A  radar  controlled  battering  ram,  appro¬ 
priated  from  the  local  armory,  sunm^  into  phiy.  In  moments,  the 


Bastille  ^ate  had  been  hammered  into  shambles,  and  the  unfortunate 
Maurice  Antoitiette  tvas  at  the  mercy  of  the  mob. 

"Observe  the  instrument  oJ  your  defeat]"  sneered  Brigitte 
Sourdough,  pointing  at  the  radar. 

"PJui,"  the  commandant  replied,  calm  and  disdainjul.  "No 
Beaumac  (French  for  Boniac*)  tubes." 

Brigitte  tvas  furiotis.  "The  commandant  wants  'Beaumac"? 
He  shall  have  Beaumac]" 

IVith  that,  Antoinette  was  led  to  a  second  instrument  oj  the 
people  —  a  device  consisting  oj  a  heavy  blade,  poised  between 
grooved  uprights.  It  had  no  tubes  at  all. 

"This  is  your  Beaumac?"  the  commandant  asked. 

"Otti,  monsietir,"  Brigitte  Sourdough  leered.  "This  is  Beau 
Muc  —  the  knife]" 

No  sooner  had  Maurice  Antoinette  heard  these  tvords  than  his 
icy  calm  vanished. 

Matter  ofjact,  he  lost  his  head  completely. 


